
August 8, 2013

100% DESIGN SUBMITTAL

SPECIFICATION

FOR

E85 FUELING STATION

VA MEDICAL CENTER
HUNTINGTON, WV

PROJECT NO. 581-305
CONTRACT NO. VA 701-12-D-028

Prepared By:

BIAGI, CHANCE, CUMMINS, LONDON, TITZER, INC.

Consulting Engineers

Shelbyville, Kentucky



0 7 - 0 1 - 1 3

00 01 10-1

DEPARTMENT OF VETERANS AFFAIRS

VHA MASTER SPECIFICATIONS

TABLE OF CONTENTS
S e c t i o n 0 0 0 1 1 0

D I V I SI O N 0 0 - S P E C I A L S E C T I O N S DATE

00 01 15 L i s t o f D r a w i n g S h e e t s 09-11

DIVISION 01 - GENERAL REQUIREMENTS

01 00 00 G e n e r a l R e q u i r e m e n t s 05-13
01 32 16.1.5 P r o j e c t S c h e d u l e s 01-11
01 33 23 S h o p D ra w i n g s , P r o d u c t D a t a , a n d S a m p l e s 11-08
01 42 19 R e f e r e nc e S t a n d a r d s 09-11
01 45 29 T e s t i n g L a b o r a t o r y S e r v i c e s 07-13

' 0 1 - 1 101 57 19 T e m p o r a r y E n v i r o n m e n t a l C o n t r o l s
01 74 19 C o n s t r u c t i o n W a s t e M a n a g e m e n t 05-12

DI VI SI ON 0 2 - EXI STI N G COND I TI ON S

DIVISION 03 - CONCRETE

03 30 00 C a s t - i n - P l a c e C o n c r e t e 10-01

DIVISION 04 - MASONRY

D I V I SI O N 0 5 - M E TA L S

DIVISION 06 - WOOD,PL ASTI CS AND COM POSITES

DIVISION 07 - THERMAL AND MOISTURE PROTECTION

DI VI SI ON 0 8 - OPENI NGS

D I V I S I O N 0 9 - F I N I S H E S

09 91. 00 Pa int ing 07-13

D I V I S I O N 1 0 - S P E C I A L T I E S

DI VI SI ON 1 1 - EQ U I PM ENT

D I V I SI O N 1 2 - F U R N I S H I N G S

DI VI SI ON 1 3 - SP ECI AL CONSTR U CTI O N

13 05 41 Seismic Restraint Requirements for Non-Structural
Components

08-11

13 34 19 Metal Canopy Systems 01-13

DIVISION 14- CONVEYING EQUIPMENT



07-01-13

00 01 10-2

DIVISION 21- FIRE SUPPRESSION

DIVISION 22 - PLUMBING

DIVISION 23 - HEATING, VENTILATING, AND AIR
CONDITIONING (HVAC)

23 10 00 Facility Fuel Systems 009-11

DIVISION 25 - INTEGRATED AUTOMATION

DIVISION 26 - ELECTRICAL

26 05 11 Requirements f o r E l e c t r i c a l I n s t a l l a t i on s 12-12
26 05 19 Low-Voltage Electrical Power Conductors and Cables 01-13
26 05 26 Grounding and Bonding for Electrical Systems 12-12
26 05 33 Raceway and Boxes for Electrical Systems 09-10
26 05 41 Underground Electrical . Construction 12-12
26 24 16 Paneiboards 12-12
26 56 00 Exterior Lighting 09-10

DIVISION 27 - COMMUNICATIONS

DIVISION 28 - ELECTRONIC SAFETY AND SECURITY

DIVISION 31 - EARTHWORK

31 20 11 Earth Moving (Short Form) 10-12

DIVISION 32 - EXTERIOR IMPROVEMENTS

32 05 23 Cement and Concrete for Exterior Improvements 05-13
32 31 13 Chain Link Fences and Gates 05-13

DIVISION 33 - UTILITIES

33 40 00 Storm Drainage Utilities 10-11

DIVISION 34 - TRANSPORTATION

DIVISION 48 - Electrical Power Generation



05-01-13

SECTION 01 00 00
GENERAL REQUIREMENTS

TABLE OF CONTENTS

1.1 GENERAL INTENTION ............................................ 1

1.2 STATEMENT OF BID ITEM(S) .................................. 1
3.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR..................1
1.4 CONSTRUCTION SECURITY REQUIREMENTS .......................... 2
1.5 FIRE SAFETY ....................................................3
1.6 OPERATIONS AND STORAGE AREAS ................................4
1.7 ALTERATIONS ................................................7
1.8 INFECTION PREVENTION MEASURES ..............................7
1.9 DISPOSAL AND RETENTION ....................................... 7
1.10 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT,
UTILITIES, AND IMPROVEMENTS .....................................7
1.11 RESTORATION.................................................. 8
1.12 PHYSICAL DATA................................................ 9
1.13 PROFESSIONAL SURVEYING SERVICES ............................9
1.14 LAYOUT OF WORK............................................... 9
1.15 AS-BUILT DRAWINGS .......................................... 10
1.16 USE OF ROADWAYS ............................................ 10

3.17 RESIDENT ENGINEER'S FIELD OFFICE ..........................10
1.18 TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT ..... 10
1.19 TEMPORARY USE OF EXISTING ELEVATORS .......................10

1.20 TEMPORARY USE OF NEW ELEVATORS ....................................................... 10
1.21 TEMPORARY TOILETS..............................................................................10

1.22 AVAILABILITY AND USE OF UTILITY SERVICES................. 10
1.23 NEW TELEPHONE EQUIPMENT.................................. 11
1.24 TESTS ................................................... 11
1.25 INSTRUCTIONS ............................................ 11
3.26 GOVERNMENT-FURNISHED PROPERTY .............................12
1.27 RELOCATED // EQUIPMENT // ITEMS // ........................12
1.28 STORAGE SPACE FOR DEPARTMENT OF VETERANS AFFAIRS EQUIPMENT12
1.29 CONSTRUCTION SIGN .......................................... 12
1.30 SAFETY SIGN ............................................. 13
:L.31 PHOTOGRAPHIC DOCUMENTATION................................. 13
1.32 FINAL ELEVATION Digital Images ............................13
1.33 HISTORIC PRESERVATION ...................................... 13



0S-01-13

01 00 00 -2

SECTION 01 00 00

GENERAL REQUIREMENTS

1.1 GENERAL INTENTION

A. Contractor shall completely prepare site for building operations,

i n c l u d i n g d e m o l i t i o n a n d r e m o v a l o f e x i s t i n g s t r u c t u r e s , a n d f u r n i s h

lab or and mate r i a l s an d per f o rm wor k f or E8 5 F ue l ing Sta t i on as re qu i re d

by dr aw i ngs and sp ec i f i c a t i ons .

B. Visits to the site by Bidders may be made only by appointment with the

Medical Center Engineering Officer.

C . O f f i c e s o f B i a g i , C h a n c e , L o n d o n , T i t z e r , I n c . , a s A r c h i t e c t - E ng i n e e r s ,

will render certain technical services during construction. Such

services shall be considered as advisory to the Government and shall not

be construed as expressing or implying a contractual act of the

Government without affirmations by Contracting Officer or his duly

authorized representative.

D. All employees of general contractor and subcontractors shall comply with

VA security management program and obtain permission of the VA police,

be identified by project and employer, and restricted from unauthorized

access.

E. Prior to commencing work, general contractor shall provide proof that a

OSHA designated "competent person" (CP) (29 CFR 1926.20(13)(2) will

maintain a presence at the work site whenever the general or

subcontractors are present.

F. VHA Directive 2011-36, Safety and Health during Construction, dated

9 / 2 2 / 2 0 1 1 i n i t s e n t i r e t y i s m a d e a p a r t o f t h i s s e c t i o n

1 .2 ST A T EM EN T O F BI D I T EM ( S}

A. BID ITEM I, GENERAL CONSTRUCTION: Furnish all labor, material,

equipment, and supervision to perform all work in accordance with

the terms, conditions, drawings, and specifications. Work includes

demolition, general construction, a l t e ra t i ons , pavements , wa lks ,

g rad ing , d ra inage , mechani ca l , e l e c t r i c a l w o r k , c o m m u n i c a t i o n s ,

u t i l i t y s y s t e m s , n e c e s s a r y r e m o v a l o f e x i s t i n g structures to

install an E-85 fueling station and associated requirements. Refer

to drawings for detailed description of tasks to be completed.



1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR

A. All drawings and specifications shall be delivered electronically.

B. Additional sets of drawings may be made by the Contractor, at Contractor's

expense, from electronic media furnished by Issuing Office.

1.4 CONSTRUCTION SECURITY REQUIREMENTS

A. Security Plan:

1. The security plan defines both physical and administrative security

procedures that will remain effective for the entire duration of the

project.

2. The General Contractor is responsible for assuring that all sub-

contractors working on the project and their employees also comply

with these regulations.

B. Security Procedures:

1. General Contractor's employees shall not enter the project site

without appropriate badge. They may also be subject to inspection of

their personal effects when entering or leaving the project site.

2. For working outside the "regular hours" as defined in the contract,

The General Contractor shall give 3 days notice to the Contracting

Officer so that security arrangements can be provided for the

employees. This notice is separate from any notices required for

utility shutdown described later in this section.

3. No photography of VA premises is allowed without written permission

of the Contracting Officer.

4. VA reserves the right to close down or shut down the project site and

order General Contractor's employees off the premises in the event of

a national emergency. The General Contractor may return to the site

only with the written approval of the Contracting Officer.

• C. Document Control:

1. Before starting any work, the General Contractor/Sub Contractors

shall submit an electronic security memorandum describing the

approach to following goals and maintaining confidentiality of

"sensitive information".

2. The General Contractor is responsible for safekeeping of all

drawings, project manual and other project information. This

information shall he shared only with those with a specific need to

accomplish the project.

3. Certain documents, sketches, videos or photographs and drawings may

be marked "Law Enforcement Sensitive" or "Sensitive Unclassified".

Secure such information in separate containers and limit the access
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to only those who will need it for the project. Return the

information to the Contracting Officer upon request.

4. These security documents shall not be removed or transmitted from the

project site without the written approval of Contracting Officer.

5. All paper waste or electronic media such as CD's and diskettes shall

be shredded and destroyed in a manner acceptable to the VA.

6. Notify Contracting Officer and Site Security Officer immediately when

there is a loss or compromise of "sensitive information".

7. All electronic information shall be stored in specified location

following VA standards and procedures using an Engineering Document

Management Software (EDMS).

a. Security, access and maintenance of all project drawings, both

scanned and electronic shall be performed and tracked through the

EDMS system.

h. "Sensitive information" including drawings and other documents may

be attached to e-mail provided all VA encryption procedures are

followed.

F. Motor Vehicle Restrictions

1. Vehicle authorization request shall be required for any vehicle

entering the site and such request shall be submitted 24 hours before

the date and time of access. Access shall be restricted to picking up

and dropping off materials and supplies.

2. Separate permits shall he issued for General Contractor and its

employees for parking in designated areas only.

1.5 FIRE SAFETY

A. Applicable Publications: Publications listed below form part of this

.Article to extent referenced. Publications are referenced in text by

basic designations only.

1. American Society for Testing and Materials (ASTM): E84-2009

.......... Surface Burning Characteristics of Building

Materials

2. National Fire Protection Association (NEPA):

10-2010 ...............Standard for Portable Fire Extinguishers

30-2008 ...............Flammable and Combustible Liquids Code

51B-2009 ............. Standard for Fire Prevention During Welding,

Cutting and Other Hot Work

70-2011 ...............National Electrical Code

241-2009 .............. Standard for Safeguarding Construction,

Alteration, and Demolition Operations



05-01-13

3. Occupational. Safety and Health Administration (OSHA):

29 CFR 1926 ...........Safety and Health Regulations for Construction

B. Fire Safety Plan: Establish and maintain a fire protection program in

accordance with 29 CFR 1926. Prior to start of .work, prepare a plan

detailing project-specific fire safety measures, including periodic

status reports, and submit to Resident Engineer and Facility Safety

Manager for review for compliance with contract requirements in

accordance wi th Sect ion 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND

SAMPLES Prior to any worker for the contractor or subcontractors

beginning work, they shall undergo a safety briefing provided by the

general contractor's competent person per OSHA requirements . . This

briefing shall include information on the construction limits, VAMC

safety guidelines, means of egress, break areas, work hours, locations

of restrooms, use of VAMC equipment, etc. Documentation shall be

provided to the Resident Engineer that individuals have undergone

contractor's safety briefing.

C. Site and Building Access: Maintain free and unobstructed access to

facility emergency services and for fire, police and other emergency

response forces in accordance with NFPA 241.

D. Separate temporary facilities, such as trailers, storage sheds, and

dumpsters, from existing buildings and new construction by distances in

accordance with NFPA 241. For small facilities with less than 6 m (20

feet) exposing overall length, separate by 3m (10 feet).

1.6 OPERATIONS AND STORAGE AREAS

A. The Contractor shall confine all operations (including storage of

materials) on Government premises to areas authorized or approved by the

Contracting Officer. The Contractor shall hold and save the Government,

its officers and agents, free and harmless from liability of any nature

occasioned by the Contractor's performance.

R. Temporary buildings (e.g., storage sheds, shops, offices) and utilities

may be erected by the Contractor only with the approval of the

Contracting Officer and shall be built with labor and materials

furnished by the Contractor without expense to the Government. The

temporary buildings and utilities shall remain the property of the

Contractor and shall be removed by the Contractor at its expense upon

completion of the work. With the written consent of the Contracting

Officer, the buildings and utilities may be abandoned and need not be

removed.

C. The Contractor shall, under regulations prescribed by the Contracting

Officer, use only established roadways, or use temporary roadways
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constructed by the Contractor when and as authorized by the Contracting

Officer_ When materials are transported in prosecuting the work,

vehicles shall not be loaded beyond the loading capacity recommended by

the manufacturer of the vehicle or prescribed by any Federal, State, or

local law or regulation. When it is necessary to cross curbs or

sidewalks, the Contractor shall protect them from damage. The Contractor

shall repair or pay for the repair of any damaged curbs, sidewalks, or

roads_

D. Working space and space available for storing materials shall be as

determined by the Resident Engineer.

E. Utilities Services: Where necessary to cut existing pipes, electrical

wires, conduits, cables, etc., of utility services, or of fire

protection systems or communications systems (except telephone), they

shall he cut and capped at suitable places where shown; or, in absence

of such indication, where directed by Resident Engineer. All such

actions shall, be coordinated with the Utility Company involved: 1.

Whenever it is required that a connection fee be paid to a public

utility provider for new permanent service to the construction

project, for such items as water, sewer, electricity, gas or steam,

payment of such fee shall be the responsibility of the Government and

not the Contractor.

F. Phasing: To insure such executions, Contractor shall furnish the

Resident Engineer with a schedule of approximate dates on which the

Contractor intends to accomplish work in each specific area of site,

building or portion thereof. In addition, Contractor shall notify the

Resident Engineer two weeks in advance of the proposed date of starting

work in each specific area of site, building or portion thereof. Arrange

such dates to insure accomplishment of this work in successive phases

mutually agreeable to Resident Engineer and Contractor, as follows:

G. Construction Fence: Before construction operations begin, Contractor

shall provide a chain link construction fence, seven feet minimum

height, around the construction area indicated on the drawings. Provide

gates as required for access with necessary hardware, including hasps

and padlocks. Fasten fence fabric to terminal posts with tension bands

and to line posts and top and bottom rails with tie wires spaced at

maximum 375mm (15 inches). Bottom of fences shall extend to 25mm (one

inch) above grade. Remove the fence when directed by Resident Engineer.

H. Utilities Services: Maintain existing utility services for Medical

Center at all times. Provide temporary facilities, labor, materials,

equipment, connections, and utilities to assure uninterrupted services.
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1. No utility service such as water, gas, steam, sewers or electricity,

or fire protection systems and communications systems may be

interrupted without prior approval of Resident Engineer, Electrical

work shall be accomplished with all affected circuits or equipment

de-energized.

2. Contractor shall submit a request to interrupt any such services to

Resident Engineer, in writing, 4B hours in advance of proposed

interruption. Request shall state reason, date, exact time of, and

approximate duration of such interruption.

3. Contractor will be advised (in writing) of approval of request, or of

which other date and/or Lime such interruption will cause least

inconvenience to operations of Medical Center. Interruption time

approved by Medical Center may occur at other than Contractor's

normal working hours.

4. Major interruptions of any system must be requested, in writing, at

least 15 calendar days prior to the desired time and shall be

performed as directed by the Resident Engineer.

5. In case of a contract construction emergency, service will be

interrupted on approval of Resident Engineer. Such approval will be

confirmed in writing as soon as practical.

6. Whenever it is required that a connection fee be paid to a public

utility provider for new permanent service to the construction

project, for such items as water, sewer, electricity, gas or steam,

payment of such fee shall, be the responsibility of the Government and

not the Contractor.

T Abandoned Lines: Ali service lines such as wires, cables, conduits,

ducts, pipes and the like, and their hangers or supports, which are to

he abandoned but are not required to be entirely removed, shall he

sealed, capped or plugged. The lines shall not be capped in finished

areas, but shall he removed and sealed, capped or plugged in ceilings,

within furred spaces, in unfinished areas, or within walls or

partitions; so that they are completely behind the finished surfaces.

J To minimize interference of construction activities with flow of Medical

Center, traffic, comply with the following:

1. Keep roads, walks and entrances to grounds, to parking and to

occupied areas of buildings clear of construction materials, debris

and standing construction equipment and vehicles.
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1.7 DISPOSAL AND RETENTION

A. Materials and equipment accruing from work removed and from demolition

of buildings or structures, or parts thereof, shall be disposed of as

follows:

1. Reserved items which are to remain property of the Government are

identified by attached tags or noted on drawings or in

specifications as items to be stored. Items that remain property of

the Government shall be removed or dislodged from present locations

in such a manner as to prevent damage which would he detrimental to

re-installation and reuse. Store such items where directed by

Resident Engineer.

2. Items not reserved shall become property of the Contractor and be

removed by Contractor from Medical Center.

3. Items of portable equipment and furnishings: Located in spaces in
which work is to be done under this contract shall remain the
property of the Government.

1.8 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND
IMPROVEMENTS

A. The Contractor shall preserve and protect all structures, equipment, and

vegetation (such as trees, shrubs, and grass) on or adjacent to the work

site, which are not to be removed and which do no t un reason ably

interfere with the work required under this contract. The Contractor

shall only remove trees when specifically authorized to do so, and shall

avoid damaging vegetation that will remain in place. If any limbs or

branches of trees are broken during contract performance, or by the

careless operation of equipment, or by workmen, the Contractor shall

trim those limbs or branches with a clean cut and paint the cut with a

tree-pruning compound as directed by the Contracting Officer.

B. The Contractor shall protect from damage all existing improvements and

utilities at or near the work site and on adjacent property of a third

party, the locations of which are made known to or should be known by

the Contractor. The Contractor shall repair any damage to those

facilities, including those that are the property of a third party,

resulting from failure to comply with the requirements of this contract

or failure to exercise reasonable care in performing the work. If the

Contractor fails Or refuses to repair the damage prompt l y, the

Contracting Officer may have the necessary work performed and charge the

cost to the Contractor.

C. Refer to Section 01 51 19, TEMPORARY ENVIRONMENTAL CONTROLS, for

additional requirements on protecting vegetation, soils and the

environment. Refer to Articles, "Alterations", "Restoration", and
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"Operations and Storage Areas" for additional instructions concerning

repair of damage to structures and site improvements.

D. The Contractor is responsible for employing best management practices to

protect the environment. The affected activities often include, but are

not limited to the following:

 Designating areas for equipment maintenance and repai r ;

 P r o v i d i n g w a s t e r e c e p t a c l e s a t c o n ve n i e n t l o c a t i o n s a n d p r o v i d e

regular collection of wastes;

 Locating equipment wash down areas on site, and provide appropriate

control of wash-waters;

 Providing protected storage areas for chemicals, paints, solvents,

fertilizers, and other potentially toxic materials; and

 Providing adequately maintained sanitary facilities.

1.9 RESTORATION

A. Remove, cut, alter, replace, patch and repair existing work as necessary

to install new work. Except as otherwise shown or specified, do not cut,

alter or remove any structural work, and do not disturb any ducts,

plumbing, steam, gas, or electric work without approval of the Resident

Engineer. Existing work to be altered or extended and that is found to

be defective in any way, shall, be reported to the Resident Engineer

before it is disturbed. Materials and workmanship used in restoring

work, shall conform in type and quality to that of original existing

construction, except as otherwise shown or specified.

B. Upon completion of contract, deliver work complete and undamaged.

Existing work (walls, ceilings, partitions, floors, mechanical and

electrical work, lawns, paving, roads, walks, etc.) disturbed or removed

as a result of performing required new work, shall be patched, repaired,

reinstalled, or replaced with new work, and refinished and left in as

good condition as existed before commencing work.

C. At Contractor's own expense, Contractor shall immediately restore to

service and repair any damage caused by Contractor's workmen to existing

piping and conduits, wires, cables, etc., of utility services or of fire

protection systems and communications systems (including telephone)

which are indicated on drawings and which are not scheduled for

discontinuance or abandonment.

D. Expense of repairs to such utilities and systems not shown on drawings

or locations of which are unknown will be covered by adjustment to

contract time and price in accordance with clause entitled "CHANGES"

(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING SITE CONDITIONS" (FAR

5 2 .2 3 6- 2 ) .
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_10 PHYSICAL DATA

A. Data and information furnished or referred to below is for the

Contractor's information. The Government shall not be responsible for

any interpretation of or conclusion drawn from the data or information

by the Contractor.

1. The indications of physical conditions on the drawings and in the

specifications aro the result of site investigations by the

Architect-Engineer.

1.11 PROFESSIONAL SURVEYING SERVICES

A registered professional land surveyor or registered civil engineer,

whose services are retained and paid for by the Contractor shall perform

services specified herein and in other specification sections. The

Contractor shall certify that the land surveyor or civil engineer is not

one who is a regular employee of the Contractor, and that the land

surveyor or civil engineer has no financial interest in this contract.

1.12 LAYOUT OF WORK

A. The Contractor shall lay out the work from Government established base

lines and bench marks, indicated on the drawings, and shall be

responsible for all measurements in connection with the layout. The

Contractor shall furnish, at Contractor's own expense, all stakes,

templates, platforms, equipment, tools, materials, .and labor required to

lay out any part of the work. The Contractor shall be responsible for

executing the work to the lines and grades that may be established or

indicated by the Contracting Officer. The Contractor shall also he

responsible for maintaining and preserving all stakes and other marks

established by the Contracting Officer until authorized to remove them.

If such marks are destroyed by the Contractor or through Contractor's

negligence before their removal is authorized, the Contracting Officer

may replace them and deduct the expense of the replacement from any

amounts due or to become due to the Contractor.

B. Establish and plainly mark control and such other lines and grades that

are reasonably necessary to properly assure that location, orientation,

and elevations established for, each are in accordance with lines and

elevations shown on contract drawings.

C. Following completion of general mass excavation and before any other

permanent work is performed, establish and plainly mark (through use of

appropriate batter boards or other means) sufficient additional survey

control, points or system of points as may be necessary to assure proper
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alignment, orientation, and grade of all major features of work. Survey

shall include, but not be limited to, location of lines and grades of

footings, center lines of columns in both directions, major utilities

and elevations of slabs:

1. Such additional survey control points or system of points thus

established shall be checked and certified by a registered land

surveyor or registered civil engineer.

1.13 AS-BUILT DRAWINGS

A. The cont racto r sha l l ma inta in two ful l s i z e sets of as-built drawings

which will be kept current during construction of the project, to

include all contract changes, modifications and clarifications.

R. A l l variations shall be shown in the same general detail as used in the

contract drawings. To insure compliance, as-builL drawings shall be made

available for the Resident Engineer's review, as often as requested.

C. Contractor shall deliver two approved completed sets of as-built

drawings to the Resident Engineer within 15 calendar days after each

completed phase and after the acceptance of the project by the Resident

Engineer.

D. Paragraphs A, B, & C shall also apply to all shop drawings.

1.14 USE OF ROADWAYS

A. For hauling, use only established public roads and roads on Medical

Center property and, when authorized by the Resident Engineer, such

temporary roads which are necessary in the performance of contract work.

Temporary roads shall be constructed by the Contractor at Contractor's

expense. When necessary to cross curbing, sidewalks, or similar

construction, they must be protected by well-constructed bridges.

1.15 AVAILABILITY AND USE OF UTILITY SERVICES

A. The Government shall make all reasonably required amounts of utilities

available to the Contractor from existing outlets and supplies, as

specified in the contract. The amount to be paid by the Contractor for

chargeable electrical services shall be the prevailing rates charged to

the Government. The Contractor shall carefully conserve any utilities

furnished without charge.

B. The Contractor, at Contractor's expense and in a workmanlike manner

satisfactory to the Contracting Officer, shall install and maintain all

necessary temporary connections and distribution lines, and all meters

required to measure the amount of electricity used for the purpose of

determining charges. Before final acceptance of the work by the
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Government, the Contractor shall remove all the temporary connections,

distribution lines, meters, and associated paraphernalia.

C. Contractor shall install meters at Contractor's expense and furnish the

Medical Center a monthly record of the Contractor's usage of electricity

as hereinafter specified.

D. Water (for Construction and Testing): Furnish temporary water service.

1. Obtain water by connecting to the Medical Center water, distribution

system. Provide reduced pressure backflow prevenLer, at each

connection. Water is available at no cost to the Contractor.

2. Maintain connections, pipe, fittings and fixtures and conserve

water-use so none is wasted. Failure to stop leakage or other wastes

will be cause for revocation at Resident Engineer's discretion of use

of water from Medical Center's system.

1.16 TESTS

A. Pre-test mechanical and electrical equipment and systems and make

corrections required for proper operation of such systems before

requesting final tests. Final test will not be conducted unless

pre-tested.

B. Conduct final tests required in various sections of specifications in

presence of an authorized representative of the Contracting Officer.

Contractor, shall furnish all labor, materials, equipment, instruments,

and forms, to conduct and record such tests.

C. Mechanical and electrical systems shall be balanced, controlled and

coordinated. A system is defined as the entire complex which must be

coordinated to work together during normal operation to produce results

for which the system is designed.

D. All related components as defined above shall he functioning when any

system component is tested. Tests shall be completed within a reasonably

short period of time during which operating and environmental conditions

remain reasonably constant.

E. Individual test result of any component, where required, will only be

accepted when submitted with the test r e s u l t s o f r e l a t ed c o mp o n en t s a n d

of the entire system.

1.17 INSTRUCTIONS

A. Contractor shall furnish Maintenance and Operating manuals (hard copies

and electronic) and verbal instructions when required by the various

sections of the specifications and as hereinafter specified.

B. Manuals: Maintenance and operating manuals and one compact disc (four

hard copies and one electronic copy each) for each separate piece of
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equipment shall be delivered to the Resident Engineer coincidental with

the delivery of the equipment to the job site. Manuals shall be complete,

detailed guides for the maintenance and operation of equipment. They shall

include complete information necessary for starting, adjusting, maintaining

in continuous operation for long periods of time and dismantling and

reassembling of the complete units

 and sub-assembly components. Manuals shall include an index covering all

component parts clearly cross-referenced to diagrams and illustrations.

Illustrations shall include "exploded" views showing and identifying each

separate item. Emphasis shall be placed on the use of special tools and

instruments. The function of each piece of equipment, component, accessory and

control shall be clearly and thoroughly explained. All necessary precautions for

the operation of the equipment and the reason

 fOr each precaution shall be clearly set forth. Manuals must reference the.

exact model, style and size of the piece of equipment and system being.

furnished. Manuals referencing equipment similar to but of a different model,

style, and size than that furnished will not be accepted.

Instructions: Contractor shall provide qualified, factory-trained Manufacturers'

representatives to give detailed instructions to assigned Department of Veterans

Affairs personnel in the operation and complete maintenance for each piece of

equipment. All such training will be at the job site. These requirements are

more specifically detailed in the

various technical sections. Instructions for different items of equipment that

are component parts of a complete system, shall be given

 in an integrated, progressive manner. All instructors for every piece of

component equipment in a system shall be available until instructions for all

items included in the system have been completed. This is to assure proper

instruction in the operation of inter-related systems. All instruction periods

shall be at such times as scheduled by the Resident Engineer and shall be

considered concluded only when the Resident Engineer is satisfied in regard to

complete and thorough coverage. The Department of Veterans Affairs reserves the

right to request the removal of, and substitution for, any instructor who, in

the opinion of the Resident Engineer, does not demonstrate sufficient

qualifications in accordance with requirements for instructors above.

1.18 CONSTRUCTION SIGN

A. Provide a Construction Sign where directed by the Resident Engineer. • All

wood members shall be of framing lumber. Cover sign frame with 07mm:

(24 gage) galvanized sheet steel nailed securely around edges and
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bearings. Provide three 100 by 100 mm (4 inch by 4 inch) posts (or

equivalent round posts) set 1200 mm (four feet) into ground. Set bottom

of sign level at 900 mm (three feet) above ground and secure to posts

with through bolts. Make posts full height of sign. Brace posts with 50

x 100 mm (two by four inch) material as directed.

B. Paint all surfaces of sign and posts two coats of white gloss paint.

Border and letters shall be of black gloss paint, except project title

w h i c h s h a l l b e b l u e g l o s s p a i n t . S i gn shall be 4 feet by B feet.

C. Maintain sign and remove it when directed by the Resident Engineer.

D. Detail Drawing of construction shall be coordinated with Resident

Engineer. Contractor shall assume that a minimum of 150 characters will

be required on the sign.

1.19 HISTORIC PRESERVATION

Where the Contractor or any of the. Contractor's employees, prior to or

during the construction work, are advised of or discover any possible

archeological, historical and/or cultural resources, the Contractor

shall immediately notify the Resident Engineer verbally, and then with a

written follow up.

- - - E N D - -



SECTION 01 32 16.15

PROJECT SCHEDULES

PART 1- GENERAL

1.1 DESCRIPTION:

A. The Contractor shall develop a Critical Path Method (CPM) plan and

schedule demonstrating fulfillment of the contract requirements (Project

Schedule), and shall keep the Project Schedule up-to-date in accordance

with the requirements of this section and shall utilize the plan for

scheduling, coordinating and monitoring work under this contract

(including all activities of subcontractors, equipment vendors and

suppliers). Conventional Critical Path Method (CPM) technique shall he

utilized to satisfy both time and cost applications.

1.2 CONTRACTOR'S REPRESENTATIVE:

A. The Contractor shall designate an authorized representative responsible

for the Project Schedule including preparation, review and progress

reporting with and to the Contracting Officers Representative (COTR).

B. The Contractor's representative shal l have direct project control and

complete authority to act on behalf of the Contractor in fulfilling the

requirements of this specification section.

C. The Contractor's representative shall have the option of developing the

project schedule within their organization or to engage the services of

an outside consultant. If an outside scheduling consultant is utilized,

Section 1.3 of this specification will apply.

1.3 CONTRACTOR'S CONSULTANT:

A, The Contractor shall submit a qualification proposal to the COTR, within

10 days of bid acceptance. The qualification proposal shall include:

1. The name and address of the proposed consultant.

2. Information to show that the proposed consultant has the

qualifications to meet the requirements specified in the preceding

paragraph.

3. A representative sample of prior construction projects, which the

proposed consultant has performed complete project scheduling

services. These representative samples shall be of similar size and

scope.

B. The Contracting Officer has the right to approve or disapprove the

proposed consultant, and will, notify the Contractor of the VA decision

within seven calendar days from receipt of the qualification proposal.

In case of disapproval, the Contractor shall resubmit another consultant

within 10 calendar days for renewed consideration. The Contractor shall
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have their scheduling consultant approved prior to submit inq any

schedule for approval.

1.4 COMPUTER PRODUCED SCHEDULES

A The contractor shall provide monthly, to the Department of Veterans

Affairs (VA), all computer-produced time/cost schedules and reports

generated from monthly project updates. This monthly computer service

will include: three copies of up to five different reports (inclusive of

all pages) available within the user defined reports of the scheduling

software approved by the Contracting Officer; a hard copy listing of all

project schedule changes, and associated data, made at the update and an

electronic file of this data; and the resulting monthly updated schedule

in PPM format. These must he submitted with and substantively support

the contractor's monthly payment request and the signed look ahead

report. The COTR shall identify the five different report formats that

the contractor shall provide.

The contractor shall be responsible for the correctness and timeliness

of the computer-produced reports. The Contractor shall also responsible

for the accurate and timely submittal of the updated project schedule

and all COM data necessary to produce the computer reports and payment

request that is specified.

C. The VA will report errors in computer-produced reports to the

Contractor's representative within ten calendar days from receipt of

reports. The Contractor shall reprocess the computer-produced reports

and associated diskette(s), when requested by the Contracting Officer's

representative, to correct errors which affect the payment and schedule

for the project.

1.5 THE COMPLETE PROJECT SCHEDULE SUBMITTAL

A. Within 45 calendar days after receipt of Notice to Proceed, the

Contractor shall submit for, the Contracting Officer's review; three blue

line copies of the interim schedule on sheets of paper 30 x 42 inches

and an electronic file in the previously approved CPM schedule program.

The submittal shall also include three copies of a computer-produced

activity/event ID schedule showing project duration; phase completion

dates; and other data, including event cost. Each activity/event on the

computer-produced schedule shall contain as a minimum, but not limited

to, activity/event ID, activity/event description, duration, budget

amount, early start date, early finish date, late start date, late

finish date and total float. Work activity/event relationships shall be

restricted to finish-to--start or start-to-start without lead or lag

constraints. Activity/event date constraints, not required by the

contract, will not be accepted unless submitted to and approved by the



Contracting Officer. The contractor shall make a separate written

detailed request to the Contracting Officer identifying these date

constraints and secure the Contracting Officer's written approval before

incorporating them into the network diagram. The Contracting Officer's

separate approval of the Project Schedule shall not excuse the

contractor of this requirement. Logic events (non-work) will be

permitted where necessary to reflect proper logic among work events, but

must have zero duration. The complete working schedule shall reflect the

Contractor's approach to scheduling the complete project. The final

Project Schedule in its original form shall contain no contract changes

or delays which may have been incurred during the final network diagram

development period and shall reflect the entire contract duration as

defined in the bid documents. These changes/delays shall be entered at

the first update after the final Project Schedule has been approved. The

Contractor should provide their requests for time and supporting time

extension analysis for contract time as a. result of contract

changes/delays, after this update, and in accordance with Article,

ADJUSTMENT OF CONTRACT COMPLETION.

D. Within 30 calendar days after receipt of the complete project interim

Project Schedule and the complete final Project Schedule, the

Contracting Officer or his representative, will do one or both of the

following:

I. Notify the Contractor concerning his actions, opinions, and

objections.

2. A meeting with the Contractor at or near the job site for joint

review, correction or adjustment of the proposed plan will be

scheduled if required. Within 14 calendar days after the joint

review, the Contractor shall revise and shall submit three blue line

copies of the revised Project Schedule, three copies of the revised

computer-produced activity/event ID schedule and a revised electronic

file as specified by the Contracting Officer. The revised submission

will be reviewed by the Contracting Officer and, if found to be as

previously agreed upon, will be approved.

E. The approved baseline schedule and the computer-produced schodule(s)

generated there from shall constitute the approved baseline schedule

until subsequently revised in accordance with the requirements of this

section.

F. The Complete Project Schedule shall contain approximately 40 work

activities/events.
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1.6 WORK ACTIVITY/EVENT COST DATA

A. The Contractor shall cost load all work activities/events except

procurement activities. The cumulative amount of all cost loaded work

activities/events (including alternates) shall equal the total contract

price. Prorate overhead, profit and general conditions on all work

activities/events for the entire project length. The contractor shall

generate from this information cash flow curves indicating graphically

the total percentage of work activity/event dollar value scheduled to be

in place on early finish, late finish. These cash flow curves will be

used by the Contracting Officer to assist him in determining approval or

disapproval of the cost loading. Negative work activity/event cost data

will not be acceptable, except on VA issued contract changes.

B. The Contractor shall cost load work activities/events for guarantee

period services, test, balance and adjust various systems in accordance

with the provisions in Article, FAR 52.232 - 5 (PAYMENT UNDER FIXED-

PRICE CONSTRUCTION CONTRACTS) and VAAR 852.236 - 83 (PAYMENT UNDER FIXED-

PRICE CONSTRUCTION CONTRACTS).

C. In accordance with FAR 52.236 -- 1 (PERFORMANCE OF WORK BY TEE

CONTRACTOR) and VAAR 852.236 - 72 (PERFORMANCE OF WORK BY THE

CONTRACTOR), the Contractor shall submit, simultaneously with the cost

per work. activity/event of the construction schedule required by this

Section, a responsibility code for all activities/events of the project

for which the Contractor's forces will perform the work.

D. The Contractor shall cost load work activities/events for all BID ITEMS

including ASBESTOS ABATEMENT. The sum of each BID ITEM work shall equal

the value of the bid item in the Contractors' hid.

1.7 PROJECT SCHEDULE REQUIREMENTS

A. Show on the project schedule the sequence of work activities/events

required for complete performance of all items of work. The Contractor

Shall:

I. Show activities/events as:

a. Contractor's time required for submittal, of shop drawings,

templates, fabrication, delivery and similar pre-construction

work.

b. Contracting Officer's and Architect-Engineer's review and approval

of shop drawings, equipment schedules, samples, template, or

similar items.

c. Interruption of VA Facilities utilities, delivery of Government

furnished equipment, and rough-in drawings, project phasing and

any other specification requirements.
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d. Test, balance and adjust various systems and pieces of equipment,

maintenance and operation manuals, instructions and preventive

maintenance tasks.

e. VA inspection and acceptance activity/event with a•minimum

duration of five work days at the end of each phase and

immediately preceding any VA move activity/event required by the

contract phasing for that phase.

2. Show not only the activities/events for actual construction work for

each trade category of the project, but also trade relationships to

indicate the movement of trades from one area, floor, or building, to

another area, floor, or building, for at least five trades who are

performing major work under this contract.

3. Break up the work into activities/events of a duration no longer than

20 work days each or one reporting period, except as to non-

construction activities/events (i.e., procurement of materials,

delivery of equipment, concrete and asphalt curing) and any other

activities/events for which the COTR may approve the showing of a

longer duration. The duration for. VA approval of any required

submittal, shop drawing, or other submittals will not be less than 20

work days.

4. Describe work activities/events clearly, so the work is readily

identifiable for assessment of completion. Activities/events labeled

"start," "continue," or "completion," are not specific and will not

be allowed. Lead and lag time activities will not be acceptable.

5. The schedule shall be generally numbered in such a way to reflect

either discipline, phase or location of the work.

B. The Contractor, shall submit. the following supporting data in addition to

the project schedule:

1. The appropriate project calendar including working days and holidays.

2. The planned number of shifts per day.

3. The number of hours per shift.

Failure of the Contractor to include this data shall delay the review of

the submittal until the Contracting Officer is in receipt of the missing

data.

C. To the extent that the Project Schedule or any revised Project Schedule

shows anything not jointly agreed upon, it shall not be deemed to have

been approved by the COTR. Failure to include any element of work

required for the performance of this contract shall not excuse the

Contractor from completing all, work required within any applicable

completion date of each phase regardless of the COIR's approval of the

Project Schedule.
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D. Compact Disk Requirements and CPM Activity/Event Record Specifications:

Submit to the VA an electronic file(s) containing one file of the data

required to produce a schedule, reflecting all the activities/events of

the complete project schedule being submitted.

1.8 PAYMENT TO THE CONTRACTOR:

A. Monthly, the contractor shall submit the AIA application and certificate

for payment documents G702 & G703 reflecting updated schedule activities

and cost data in accordance with the provisions of the following

Article, PAYMENT AND PROGRESS REPORTING, as the basis upon which

progress payments will he made pursuant to Article, FAR 52.232 - 5

(PAYMENT UNDER FIXED-PRICE CONSTRUCTION CONTRACTS) and VAAR 852.236 - 83

(PAYMENT UNDER FIXED-PRICE CONSTRUCTION CONTRACTS). The Contractor shall

be entitled to a monthly progress payment upon approval of estimates as

determined from the currently approved updated project schedule. Monthly

payment requests shall include: a listing of all agreed upon project

schedule changes and associated data; and an electronic file (s) of the

resulting monthly updated schedule.

B. Approval of the Contractor's monthly Application for Payment shall he

contingent, among other factors, on the submittal of a satisfactory

monthly update of the project schedule.

1.9 PAYMENT AND PROGRESS REPORTING

A. Monthly schedule update meetings will be held on dates mutually agreed

to by the COTR and the Contractor. Contractor and their CPM consultant

(if applicable) shall attend all monthly schedule update meetings. The

Contractor shall accurately update the Project Schedule and all other

data required and provide this information to the COTR three work days

in advance of the schedule update meeting. Job progress w j li be reviewed

to verify:

1. Actual start and/or finish dates for updated/completed

activities/events.

2. Remaining duration for each activity/event started, or scheduled to

start, but not completed.

3. Logic, time and cost data for change orders, and supplemental

agreements that are to be incorporated into the Project Schedule.

4. Changes in activity/event sequence and/or duration which have been

made, pursuant to the provisions of following Article, ADJUSTMENT OF

CONTRACT COMPLETION.

5. Completion percentage for all completed and partially completed

activities/events.

6. Logic and duration revisions required by this section of the

specifications.



01 32 16.15 - 7

7. Activity/event duration and percent complete shall be updated

independently.

B. After completion of the joint review, the contractor shall generate an

updated computer-produced calendar-dated schedule and supply the

Contracting Officer's representative with reports in accordance with the

Article, COMPUTER PRODUCED SCHEDULES, specified.

C. After completing the monthly schedule update, the contractor's

representative or scheduling consultant shall rerun all current period

contract change(s) against the prior approved monthly project schedule.

The analysis shall only include original workday durations and schedule

logic agreed upon by the contractor and resident engineer for the

contract change(s). When there is a disagreement on logic and/or

durations, the Contractor shall use the schedule logic and/or durations

provided and approved by the resident engineer. After each rerun update,

the resulting electronic project schedule data file shall be

appropriately identified and submitted to the VA in accordance to the

requirements listed in articles 1.4 and 1.7. This electronic submission

is separate from the regular monthly project schedule update

requirements and shall be submitted to the resident engineer within

fourteen (14) calendar days of completing the regular schedule update.

Before inserting the contract changes durations, care must be taken to

ensure that only the original durations will be used for the analysis,

not the reported durations after progress. In addition, once the final

network diagram is approved, the contractor must recreate all manual

progress payment updates on this approved network diagram and associated

reruns for contract changes in each of these update periods as outlined

above for regular update periods. This will require detailed record

keeping for each of the manual progress payment updates-.

D. Following approval of the CPM schedule, the V1\, the General Contractor,

its approved CPM Consultant, RE office representatives, and all

subcontractors needed, as determined by the SRE, shall meet to discuss

the monthly updated schedule. The main emphasis shall be to address work

activities to avoid slippage of project schedule and to identify any

necessary actions required to maintain project schedule during the

reporting period. The Government representatives and the Contractor

should conclude the meeting with a clear understanding of those work and

administrative actions necessary to maintain project schedule status

during the reporting period. This schedule coordination meeting will

occur after each monthly project schedule update meeting utilizing the

resulting schedule reports from that schedule update. If the project is
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behind schedule, discussions should include ways to prevent further

slippage as well as ways to improve the project schedule status, when

appropriate.

1.10 RESPONSIBILITY FOR COMPLETION

A. If it becomes apparent from the current revised monthly progress

schedule that phasing or contract completion dates will not be met, the

Contractor shall execute some or all of the following remedial actions:

1. Increase construction manpower in such quantities and crafts as

necessary to eliminate the backlog of work.

2. Increase the number of working hours per shift, shifts per working

day, working days per week, the amount of construction equipment, or

any combination of the foregoing to eliminate the backlog of work.

3. Reschedule the work in conformance with the specification

requirements.

R. Prior: to proceeding with any of the above actions, the Contractor shall

notify and obtain approval from the COTR for the proposed schedule

changes. If such actions are approved, the representative schedule

revisions shall be incorporated by the Contractor into the Project

Schedule before the next update, at no additional cost to the

Government.

1.11 CHANGES TO THE SCHEDULE

A. Within 30 calendar days after VA acceptance and approval of any updated

project schedule, the Contractor shall submit. a revised electronic file

(s) and a list of any activity/event changes including predecessors and

successors for any of the following reasons:

I. Delay in completion of any activity/event or group of

activities/events, which may be involved with contract changes,

strikes, unusual weather, and other delays will not relieve the

Contractor from the requirements specified unless the conditions are

shown on the CPM as the direct cause for delaying the project beyond

the acceptable limits.

2. Delays in submittals, or deliveries, or work stoppage are encountered

which make rescheduling of the work necessary.

3. The schedule does not represent the actual prosecution and progress

of the project.

4. When there is, or, has been, a substantial revision to the

activity/event costs regardless of the cause for these revisions.

B CPM revisions made under this paragraph which affect the previously

approved computer-produced schedules for Government furnished equipment,

vacating of areas by the VA Facility, contract phase(s) and sub

phase(s), utilities furnished by the Government to the Contractor, or
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any other previously contracted item, shall. be furnished in writing to

the Contracting Officer for approval.

C. Contracting Officer's approval for the revised project schedule and all

relevant data is contingent upon compliance with all other paragraphs of

this section and any other previous agreements by the Contracting

Otticer or the VA representative.

D. The cost of revisions to the project schedule resulting from contract

changes will be included in the proposal for changes in work as

specified in PAR 52.243 - 4 (Changes) and VAAR 852.236 - 88 (Changes -

Supplemental_), and will be based on the complexity of the revision or

contract change, man hours expended in analyzing the change, and the

total cost of the change.

E. The cost of revisions to the Project Schedule riot resulting from

contract changes is the responsibility of the Contractor.

1.12 ADJUSTMENT OF CONTRACT COMPLETION

A. The contract completion time will be adjusted only for causes specified

in this contract. Request for an extension of the contract completion

date by the Contractor shall be supported with a justification, CPM data

and supporting evidence as the COTR may deem necessary for determination

as to whether or not the Contractor is entitled to an extension of time

under, the provisions of the contract. Submission of proof based on

revised activity/event logic, durations (in work days) and costs is

obligatory to any approvals. The schedule must clearly display that the

Contractor has used, in full, all the float time available for the work

involved in this request. The Contracting Officer's determination as to

the total number, of days of contract extension will be based upon the

current computer-produced calendar-dated schedule for the time period in

question and all other, relevant information.

B. Actual delays in activities/events which, according to the computer-

produced calendar-dated schedule, do not affect the extended and

predicted contract completion dates shown by the critical path in the

network, will not be the basis for a change to the contract completion

date. The Contracting Officer will within a reasonable time after

receipt of such justification and supporting evidence, review the facts

and advise the Contractor in writing of the Contracting Officer's

decision.

C. The Contractor shall submit each request for a change in the contract

completion date to the Contracting Officer in accordance with the

provisions specified under FAR 52.243 - 4 (Changes) and VAAR 852.236 -88

(Changes - Supplemental). The Contractor shall include, as a part of each

change order proposal, a sketch showing all CPM logic revisions,
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duration (in work days) changes, and cost changes, for work in question

and its relationship to other activities on the approved network

diagram.

D. All delays due to non-work activities/events such as REI's, WEATHER,

STRIKES, and similar non-work activities/events shall be analyzed on a

month by month basis.

- - E N D -
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SECTION 01 33 23

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES

1-1. Refer to Articles titled SPECIPTCATIONS AND DRAWINGS FOR CONSTRUCTION

(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91), in GENERAL

CONDITIONS.

1-2. Eor the purposes of this contract, samples test reports, certificates,

and manufacturers' literature and data shall also be subject to the

previously referenced requirements. The following text refers to all

items collectively as SUBMITTALS.

1-3. Submit for approval, all, of the items specifically mentioned under the

separate sections of the specification, with information sufficient to

evidence full compliance with contract requirements. Materials,

fabricated articles and the like to be installed in permanent work shall

equal those of approved submittals. After an item has been approved, no

change in brand or make will be permitted unless:

A. Satisfactory written evidence is presented to, and approved by

Contracting Officer, that manufacturer cannot make scheduled delivery of

approved item or;

B. Item delivered has been rejected and substitution of a suitable item is

an urgent necessity or;

C. Other conditions become apparent which indicates approval of such

substitute item to be in best interest of the Government.

1-4 Forward submittals in sufficient time to permit proper consideration and

approval action by Government. Time submission to assure adequate load

time for procurement of contract - required items. Delays attributable

to untimely and rejected submittals (including any laboratory samples

to be tested) will not serve as a basis for extending contract time for

completion.

1-5. Submittals will be reviewed for compliance with contract requirements by

Architect-Engineer, and action thereon will be taken by Resident

Engineer, on behalf of the Contracting Officer.

1-6. Upon receipt of submittals, Architect-Engineer will assign a file number

thereto. Contractor, in any subsequent correspondence, shall refer to

this file and identification number to expedite replies relative to

previously approved or disapproved submittals..

1-7. The Government reserves the right to require additional submittals,

whether or not particularly mentioned in this contract. If additional

submittals beyond those required by the contract are furnished pursuant
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to request therefor by Contracting Officer, adjustment in contract price

and time will be made in accordance with Articles titled CHANCES (FAR

52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88) of the GENERAL

CONDITIONS.

1-8. Schedules called for in specifications and shown on shop drawings shall

be submitted for use and information of Department of Veterans Affairs

and Architect-Engineer. However, the Contractor shall assume

responsibility for coordinating and verifying schedules. The Contracting

Officer and Architect- Engineer assumes no responsibility for chocking

schedules or layout drawings for exact sizes, exact numbers and detailed

positioning of items.

1-9. Submittals must be submitted by Contractor only and shipped prepaid.

Contracting Officer assumes no responsibility for checking quantities or

exact numbers included in such submittals.

A Submittals will receive consideration only when covered by a transmittal

letter, signed by Contractor. Letter shall be sent via first class mail

and shall contain the list of items, name of Medical Center , name of

Contractor, contract number, applicable specification paragraph numbers,

applicable drawing numbers (and other information required for exact

identification of location for each item), manufacturer and brand, ASTM

or Federal Specification Number: (if any) and such additional information

as may be required by specifications for particular item being

furnished. In addition, catalogs shall he marked to indicate specific

items submitted for approval.

1. A copy of letter must be enclosed with items, and any items received

without identification letter will be considered "unclaimed goods"

and held for a limited Lime only.

2. Each sample, certificate, manufacturers' literature and data shall be

labeled to indicate the name and location of the Medical Center ,

name of Contractor, manufacturer, brand, contract number and ASTM or

Federal Specification Number as applicable and location(s) on

project.

3. Required certificates shall be signed by an authorized representative

of manufacturer or supplier of material, and by Contractor.

C. In addition to complying with the applicable requirements specified in

preceding Article 1.9, samples which are required to have Laboratory

Tests (those preceded by symbol "LT" under the separate sections of the

specification shall be tested, at the expense of Contractor, in a

commercial laboratory approved by Contracting Officer.
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1. Laboratory shall furnish Contracting Officer with a certificate

stating that it is fully equipped and qualified to perform intended

work, is fully acquainted with specification requirements and

intended use of materials and is an independent establishment in no

way connected with organization of Contractor or with manufacturer or

supplier of materials to be tested.

2. Certificates shall also set forth a list of comparable projects upon

which laboratory has performed similar functions during past five

years.

3. Samples and laboratory tests shall be sent directly to approved

commercial testing laboratory.

4_ Contractor shall send a copy of transmittal letter to both Resident

Engineer and to Architect-Engineer simultaneously with submission of

material to a commercial testing laboratory.

5. Laboratory test reports shall be sent directly to Resident Engineer

for appropriate action.

6. Laboratory reports shall list contract specification test

requirements and a comparative list of the laboratory test results.

When tests show that the material meets specification requirements,

the laboratory shall so certify on test report.

7. Laboratory test reports shall. also include a recommendation for

approval or, disapproval, of tested item.

D. If submittal samples have been disapproved, resubmit new samples as soon

as possible after notification of disapproval. Such new samples shall be

marked "Resubmitted Sample" in addition to containing other previously

specified information required on label and in transmittal, letter.

E. Approved samples will be kept on file by the Resident Engineer at the

site until completion of contract, at which time such samples will be

delivered to Contractor as Contractor's property. Where noted in

technical sections of specifications, approved samples in good condition

may be used in their proper locations in contract work. At completion of

contract, samples that are not approved will be returned to Contractor

only upon request and at Contractor's expense. Such request should be . .

made prior to completion of the contract. Disapproved samples that are

not requested for return by Contractor will be discarded after

completion of contract.

F Submittal drawings (shop, erection or setting drawings) and schedules,

required for work of various trades, shall be checked before submission

by technically qualified employees of Contractor for accuracy,

completeness and compliance with contract requirements. These drawings
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and schedules shall be stamped and signed by Contractor: certifying to

such check.

1. For each drawing required, submit one legible photographic paper or

vellum reproducible.

2. Reproducible shall be full size.

3. Each drawing shall have marked thereon, proper descriptive title,

including Medical Center location, project number, manufacturer's

number, reference to contract drawing number, detail Section Number,

and Specification Section Number.

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on

each drawing to accommodate approval or disapproval stamp.

5. Submit drawings, ROLLED WITHIN A MAILING TUBE, fully protected for

shipment.

6. One reproducible print of approved or disapproved shop drawings w111

be forwarded to Contractor.

7. When work is directly related and involves more than one trade, shop

drawings shall be submitted to Architect-Engineer under one cover. 1-

10. At the time of transmittal to the Architect-Engineer, the Contractor

shall also send a copy of the complete submittal directly to the
Resident Engineer.

E N D
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SECTION 01 42 19
REFERENCE STANDARDS

PART 1 - GENERAL

1.1 DESCRIPTION

This section specifies the availability and source of references and

standards specified in the project manual under paragraphs APPLICABLE

PUBLICATIONS and/or shown on the drawings.

1.2 AVAILABILITY OF SPECIFICATIONS LISTED IN THE GSA INDEX OF FEDERAL
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM. DESCRIPTIONS FPMR PART 101-29
(FAR 52.211-1) (AUG 1998)

A. The GSA Index of Federal Specifications, Standards and Commercial Item

Descriptions, FPMR Part .01-29 and copies of specifications, standards,

and commercial item descriptions cited in the solicitation may be

obtained for a fee by submitting a request to - GSA Federal Supply

Service, Specifications Section, Suite 8100, 470 East L'Enfant Plaza,

SW, Washington, DC 20407, Telephone (202) 619-8925, Facsimile (202) 619-

8978.

B. If the General Services Administration, Department of Agriculture, or

Department of Veterans Affairs issued this solicitation, a single copy

of specifications, standards, and commercial item descriptions cited in

this solicitation May be obtained free of charge by submitting a request

to the addressee in paragraph (a) of this provision. Additional copies

will be issued for a fee.

1.3 AVAILABILITY FOR EXAMINATION OF SPECIFICATIONS NOT LISTED IN THE GSA INDEX
OF FEDERAL SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS
(FAR 52.211-4) (JUN 1988)

The specifications and standards cited in this solicitation can be

examined at the following location:

DEPARMENT OF VETERANS AFFAIRS

Office of Construction & Facilities Management

Facilities Quality Service (00CFM1A)

425 Eye Street N.W, (sixth floor)

Washington, DC 20001

Telephone Numbers: (202) 632-5249 or (202) 632-5178

Between 9:00 AM - 3:00 PM

1.4 AVAILABILITY OF SPECIFICATIONS NOT LISTED IN THE GSA INDEX OF FEDERAL
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS (FAR 52.211-3)
(JUN 1988)

The specifications cited in this solicitation may be obtained from the

associations or organizations listed below.

AA Aluminum Association Inc.

http://www.aluminum.org
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AA MA American Architectural Manufacturer's Association

http://www.aamanet.org

AAN American Nursery and Landscape Association

http://www.anla.org

AASHTO American Association of State Highway and Transportation Officials

http://www.aashto.orq

ACI American Concrete Institute

http://www.aci-int.net

ACPA American Concrete Pipe Association

http://www.concrete-pipe.org

ACC Associated General, Contractors of America

http://www.agc.org

AISC American Institute of Steel Construction

http://www.aisc.org

AISI American Iron and Steel Institute

http://www.steel.org

ANSI American National. Standards Institute, Inc.

http://www.ansi.org

ASCE American Society of Civil Engineers

http://www.asce.org

ASHRAE American Society of Heating, Refrigerating, and

Air-Conditioning Engineers

http://www.ashrae.org

ASME American Society of Mechanical Engineers

http://www.asme.org

ASSE American Society of Sanitary Engineering

http://www.asse-plumbing.org

ASTM American Society for Testing and Materials

http://www.astm.org

AWS American Welding

Society

htLp://www.aws.org

CLEMI Chain Link. Fence Manufacturers

Institute

http://www.chainlinkinfo.org

CPMB Concrete Plant Manufacturers Bureau

http://www.cpmb.orq

CRSI Concrete Reinforcing Steel Institute

http://www.crsi.org

EPA Environmental Protection Agency

http://www.epa.gov

ETL ETL Testing Laboratories, Inc.
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FM Factory Mutual Insurance

http://www.fmglobal.com

GSA General Services Administration

http//www.gsa.gov

HI Hydraulic Institute

http://www.pumps.org

ICB International Conference oT Building Officials

http://www.icbo.org

ICEA Insulated Cable Engineers Association Inc.

http://www.icea.net

IEEE Institute of Electrical and Electronics

Engineers

http://www.ieee.org\

IPCEA Insulated Power Cable Engineers Association

NBMA Metal Buildings Manufacturers Association

http://www.mbma.com

MSS Manufacturers Standardization Society of the Valve and

Fittings

Industry Inc.

http://www.mss-hg.com

NAAMM National Association of Architectural Metal

Manufacturers

http://www.naamm.org

NAPHCC Plumbing-Heating-Cooling Contractors

Association

http://www.phccweb.org.org

NES National Bureau of Standards

See - NIST

NEC National Electric Code

See - NEPA National Fire Protection Association

NEMA National Electrical Manufacturers Association

http://www.nema.org

NFPA National Fire Protection Association

http://www.nfpa.org

NIH National Institute of Health

http://www.nih.gov

NIST National Institute of Standards and Technology

http://www.nist.gov

OSHA Occupational. Safety and Health Administration

Department of Tabor
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PCA Portland Cement Association

http://www.portcement.org

PCI Precast Prestressed Concrete InsLi.Lute

http://www.pci.org
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PPI The Plastic Pipe institute

http://www.plasticpipe.o•g

SJI Steel Joist Institute

http://www.steeljoist.org

SMI\CNA Sheet Metal and Air-Conditioning Contractors

National Association, Inc.

hLtp://www.smacna.org

SSPC The Society for Protective

Coatings

http://www.sspc.org

STI Steel Tank Institute

http://www.steeltank.com

UBC The Uniform Building

Code

See ICBO

Ut Underwriters' Laboratories Incorporated
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SECTION 01 45 29

TESTING LABORATORY SERVICES

PART 1 - GENERAL

1.1 DESCRIPTION:

This section specifies materials testing activities and inspection

services required during project construction to be provided by a

Testing Laboratory retained by Department of Veterans.

1.2 APPLICABLE PUBLICATIONS:

A. The publications listed below form a part of this specification to the

extent referenced. The publications are referred to in the text by the

basic designation only.

B. American Association of State Highway and Transportation Officials

(AASHT0):

T27-11 ...................Standard Method of Test for Sieve Analysis of

Fine and Coarse Aggregates

T96-02 (R2006) ...........Standard Method of Test for Resistance to

Degradation of Small-Size Coarse Aggregate by

Abrasion and Impact in the Los Angeles Machine

T99-10 Standard Method of Test for Moisture-Density

Relations of Soils Using a 2.5 Kg (5.5 lb.)

Rammer • and a 305 mm (12 in.) Drop

T104-99 (R2007) ..........Standard Method of Test for Soundness of

Aggregate by Use of Sodium Sulfate or Magnesium

Sulfate

T180-10 ................. Standard Method of Test for Moisture-Density

Relations of Soils using a 4.54 kg (10 lb.)

Rammer and a 457 mm (18 in.) Drop

T191-02(R2006) ...... Standard Method of Test for Density of Soil In-

Place by the Sand-Cone Method

C. American Society for Testing and Materials (ASTM):

A325-10 ..................Standard Specification for Structural Bolts,

Steel, Heat Treated, 120/105 ksi Minimum Tensile

Strength

A370-12 ................. Standard Test Methods and Definitions for

Mechanical Testing of Steel. Products

A490-12 Standard Specification for. Heat Treated Steel

Structural Bolts, 150 ksi Minimum Tensile

Strength

C3J./C31M-l0 ............. Standard Practice for Making and Curing Concrete

Test Specimens in the Field
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C33/C33M-lla..............Standard Specification for Concrete Aggregates

C39/C39M-12...............Standard Test Method for Compressive Strength of

Cylindrical. Concrete Specimens

C109/C109M-11b Standard Test Method for Compressive Strength

of

Hydraulic Cement Mortars

C136-06 ................ Standard Test Method for Sieve Analysis of Fine

and Coarse Aggregates

C138/C138M-10b Standard Test Method for Density (Unit Weight),

Yield, and Air Content (Cravimetric) of Concrete

C140-12 Standard Test Methods for Sampling and

Testing

Concrete Masonry Units and Related Units

C143/C143M-10a Standard Test Method for Slump of

Hydraulic

Cement Concrete

C172/C112M-10 ............ Standard Practice for Sampling Freshly Mixed

Concrete

C173/C173M-10b ...........Standard Test Method for Air Content of freshly

Mixed Concrete by the Volumetric Method D422-

63(2007) .......Standard Test Method for Particle-Size Analysis

of Soils

D698-07e1 ............. Standard Test Methods for Laboratory Compaction

Characteristics of Soil Using Standard Effort

D1556-07 Standard Test Method for Density and Unit

Weight

of Soil in Place by the Sand-Cone Method

D1557-09 .............. Standard Test Methods for Laboratory Compaction

Characteristics of Soil Using Modified Effort

(56,000ft lbf/ft3 (2,700 KNm/m3))

D2166-06 Standard Test Method for Unconfined

Compressive

Strength of Cohesive Soil

D2167-08) ..............Standard Test Method for Density and Unit Weight

of Soil in Place by the Rubber Balloon Method

D2216-10 .............. Standard Test Methods for Laboratory

Determination of Water (Moisture) Content of

Soil and Rock by Mass

D6938-10 Standard Test Method for In-Place Density and
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Water Content of Soil and Soil-Aggregate by

Nuclear Methods (Shallow Depth)

D. American Welding Society (AWS):

Dl.D1.1M-10 ........... Structural Welding Code-Steel
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1.2 REQUIRENENTS:

A. Accreditation Requirements: Construction materials testing laboratories

must be accredited by a laboratory accreditation authority and will be

required to submit a copy of the Certificate of Accreditation and Scope

of Accreditation_ The laboratory's scope of accreditation must include

the appropriate ASTM standards (i.e.; E329, 01077, D3666, D3740, A1380,

E543) listed in the technical sections of the specifications.

Laboratories engaged in Hazardous Materials Testing shall meet the

requirements of OSHA and EPA. The policy applies to the specific

laboratory performing the actual testing, not just the "Corporate

Office."

B. Inspection and Testing: Testing laboratory shall inspect materials and

workmanship and perform tests described herein and additional tests

requested by Resident Engineer. When it appears materials furnished, or

work performed by Contractor fail to meet construction contract

requirements, Testing Laboratory shall direct attention of Resident

Engineer to such failure.

C. Written Reports: Testing laboratory shall submit test reports to

Resident Engineer, Contractor, unless other arrangements are agreed to

in writing by the Resident Engineer. Submit reports of tests that fail

to meet construction contract requirements on colored paper.

D. Verbal Reports: Give verbal notification to Resident Engineer

immediately of any irregularity.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 EARTHWORK:

A. General: The Testing Laboratory shall provide qualified personnel,

materials, equipment, and transportation as required to perform the

services identified/required herein, within the agreed to schedule

and/or time frame. The work to be performed shall be as identified

herein and shall include but not be limited to the following:

1. Prior to placement of foundations, verify that the existing subgrade

provides the minimum soil bearing value stated on the drawing.

Observe fill and subgrados during proof-rolling to evaluate

suitability of surface material to receive fill or, ha se course,

Provide recommendations to the Resident Engineer regarding

suitability or unsuitability of areas where proof-rolling was

observed. Where unsuitable results are observed, witness excavation

of unsuitable material and recommend to Resident Engineer extent of
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removal and replacement of unsuitable materials and observe proof-

rolling of replaced areas until satisfactory results are obtained.

2. Provide part time observation of fill placement and compaction and

field density testing to verify that earthwork compaction obtained is

in accordance with contract documents.

3. Provide supervised geotechnical technician to inspect excavation,

subsurface preparation, and backfill for structural fill.

B. Testing Compaction:

1. Determine maximum density and optimum moisture content for each type

of fill, backfill and subgrade material used, in compliance with ASTM

D690 and/or ASTM 1)1557

2. Make field density tests in accordance with the primary tasting

method following ASTM D6938 wherever possible. Field density tests

utilizing ASTM D1556, or ASTM D2167 shall be utilized on a case by

case basis only if there are problems with the validity of the

results from the primary method due to specific site field

conditions. Should the testing laboratory propose these alternative

methods, they should provide satisfactory explanation to the Resident

Engineer, before the tests are conducted.

a. Tank Foundation Subgrade: In no case fewer than two tests.

b. Retaining Wall Backfill: One test per 100 feet of each layer of

compacted fill but in no case fewer than two tests.

c. Pavement Subgrade: One test for each 400 square yards, but in no

case fewer than two tests_

d. Curb, Gutter, and Sidewalk: One test for each 90 m (300 feet), but

in no case fewer than two tests.

e. Trenches: One test at maximum 100 foot intervals per 4 foot of

vertical lift and at changes in required density, but in no case

fewer than two tests.

f. Footing Subgrade: At least one test for each layer of soil on

which footings will be placed. Subsequent verification and

approval of each footing subgrade may be based on a visual

comparison of each subgrade with related tested subgrade when

acceptable to Resident Engineer. In each compacted fill layer

below wall footings, perform one field density test for every 30 m

(100 feet) of wall. Verify subgrade is level, all loose or

disturbed soils have been removed, and correlate actual soil

conditions observed with those indicated by test borings.

C. Fill and Backfill Material Gradation: One test per 200 cubic yards

stockpiled or in-place source material. Gradation of fill and backfill

material shall be determined in accordance with ASTM D422 .
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D. Testing for Footing Bearing Capacity: Evaluate if suitable bearing

capacity material is encountered in footing subgrade.

E. Tasting Materials: Test suitability of on-site and off-site borrow as

directed by Resident Engineer.

3.2 LANDSCAPING:

A. Test topsoil for organic materials, pH, phosphate, potash content, and

gradation of particles.

1. Test for organic material by using ASTM 02974.

2. Determine percent of silt, sand, clay, and foreign materials such as

rock, roots, and vegetation.

B. Submit laboratory test report of topsoil to Resident Engineer.

3.3 SITE WORK CONCRETE:

Test site work concrete including materials for concrete as required in

Article CONCRETE of this section.

3.4 CONCRETE:

A. Field Inspection and Materials Testing:

1. Provide a technician at site of placement at all times to perform

concrete sampling and testing.

2. Review the delivery tickets of the ready-mix concrete trucks arriving

on-site. Notify the Contractor if the concrete cannot be placed

within the specified time limits or if the type of concrete delivered

is incorrect. Reject any loads that do not comply with the

Specification requirements. Rejected loads are to be removed from the

site at the Contractor's expense. Any rejected concrete that is

placed will be subject to removal.

3. Take concrete samples at point of placement in accordance with ASTM

C172. Mold and cure compression test: cylinders in accordance with

ASTM C31. Make at least three cylinders for each 50 cubic yards or

less of each concrete type, and at least three cylinders for any one

day's pour for each concrete type. Label each cylinder with an

identification number. Resident Engineer may require additional

cylinders to be molded and cured under job conditions.

4 Perform slump tests in accordance with ASTM 0143. Test the first

truck each day, and every time test cylinders are made. Test pumped

concrete at the hopper and at the discharge end of the hose at the

beginning of each day's pumping operations to determine change in

slump.
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5. Determine the air content of concrete per ASTM C173. For concrete

required to be air-entrained, test the first truck and every 25 cubic

yards thereafter each day. For concrete not required to be air-

entrained, test every 100 cubic yards at random. For pumped concrete,

initially test concrete at both the hopper and the discharge end oV

the hose to determine change in air content.

6. If slump or air content fall outside specified limits, make another

test immediately from another portion of same batch.

7. Perform unit weight tests in compliance with ASTM 0138 for normal

weight concrete and ASTM 0567 for lightweight concrete. Test the

first truck and each time cylinders are made.

8. Notify laboratory technician at batch plant of mix irregularities and

request materials and proportioning check.

9. Verify that specified mixing has been accomplished.

10. Environmental. Conditions: Determine the temperature per ASTM C1064

for each truckload of concrete during hot weather and cold weather

concreting operations:

a. When ambient air temperature falls below 4.4 degrees C (40 degrees

F), record maximum and minimum air temperatures in each 24 hour

period; record air temperature inside protective enclosure; record

minimum temperature of surface of hardened concrete.

b. When ambient air temperature rises above 29.4 degrees C (85

degrees F), record maximum and minimum air temperature in each 24

hour period; record minimum relative humidity; record maximum wind

velocity; record maximum temperature of surface of hardened

concrete.

11. Inspect the reinforcing steel placement, including bar size, bar

spacing, top and bottom concrete cover, proper tie into the chairs,

and grade of steel prior to concrete placement. Submit detailed

report of observations.

12. Observe conveying, placement, and consolidation of concrete for

conformance to specifications.

13. Observe condition of formed surfaces upon removal of formwork prior

to repair of surface defects and observe repair of surface defects.

14. Observe curing procedures for conformance with specifications, record

dates of concrete placement, start of preliminary curing, start of

final curing, end of curing period.

15. Observe preparations for placement of concrete:

a. Inspect handling, conveying, and placing equipment, inspect

vibrating and compaction equipment.
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b. Inspect preparation of construction, expansion, and isolation

joints.

16. Observe preparations tor, protection from hot weather, cold weather,

sun, and rain, and preparations for curing.

17. Observe concrete mixing:

a. Monitor and record amount of water added at project site.

b. Observe minimum and maximum mixing times.

18. Other inspections:

a. Grouting under base plates.

b. Grouting anchor bolts and reinforcing steel, In hardened concrete.

C. Laboratory Pests of Field Samples:

1. Test compression test cylinders for strength in accordance with ASTM

C39. For each test series, test one cylinder at 7 days and one

cylinder at 28 days. Use remaining cylinder as a spare tested as

directed by Resident Engineer. Compile laboratory test reports as

follows: Compressive strength test shall be result of one cylinder,

except when one cylinder shows evidence of improper sampling, molding

or testing, in which case it shall be discarded and strength of spare

cylinder shall be used.

2. Furnish certified compression test reports (duplicate) to Resident

Engineer. In test report, indicate the following information:

a. Cylinder identification number and date cast.

b. Specific location at which test samples were taken.

c. Type of concrete, slump, and percent air.

d. Compressive strength of concrete in MPa (psi).
e. Weight of lightweight structural concrete in kg/m3 (pounds per

cubic feet).

f. Weather conditions during placing.

q. Temperature of concrete in each test cylinder when test cylinder

was molded.

h. Maximum and minimum ambient temperature during placing.

Ambient temperature when concrete sample in test cylinder was

taken.

J. Date delivered to laboratory and date tested.
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SECTION 01 57 19
TEMPORARY ENVIRONMENTAL CONTROLS

PART 1 - GENERAL

1.1 DESCRIPTION

A. This section specifies the control of environmental pollution and damage

that the.Contractor must consider for air, water, and land resources. It

includes management of visual aesthetics, noise, solid waste, radiant

energy, and radioactive materials, as well as other pollutants and

resources encountered or generated by the Contractor. The Contractor is

obligated to consider specified control measures with the costs included

within the various contract items of work.

R. Environmental pollution and damage is defined as the presence of

chemical, physical, or biological elements or agents which:

1. Adversely effect human health or welfare,

2. Unfavorably alter ecological balances of importance to human life,

3. Effect other, species of importance to humankind, or;

4. Degrade the utility of the environment for aesthetic, cultural, and

historical purposes_

C. Definitions of Pollutants:

I. Chemical Waste: Petroleum products, bituminous materials, salts,

acids, alkalis, herbicides, pesticides, organic chemicals, and

inorganic wastes.

2. Debris: Combustible and noncombustible wastes, such as leaves, tree

trimmings, ashes, and waste materials resulting from construction or

maintenance and repair work.

3. Sediment: Soil and other debris that has been eroded and transported

by runoff water.

4. Solid Waste: Rubbish, debris, garbage, and other discarded solid

materials resulting from industrial, commercial, and agricultural

operations and from community activities.

5. Surface Discharge: The term "Surface Discharge" implies that the

water is discharged with possible sheeting action and subsequent soil

erosion may occur. Waters that are surface discharged may terminate

in drainage ditches, storm sewers, creeks, and/or "water of the

United States" and would require a permit to discharge water from the

governing agency.

6. Rubbish: Combustible and noncombustible wastes such as paper, boxes,

glass and crockery, metal and lumber, scrap, tin cans, and bones.
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7. Sanitary Wastes:

a. Sewage: Domestic sanitary sewage and human and animal waste.

b. Garbage: Refuse and scraps resulting f r om p repara t i on , cook in g,

dispensing, and consumption of food.

1.2 QUALITY CONTROL

A. Establish and maintain quality control for, the environmental protection

of all items set forth heroin.

B. Record on daily reports any problems in complying with laws,

regulations, and ordinances. Note any corrective action taken.

1.3 REFERENCES

A. The publications listed below form a part of this specification to the

extent referenced. The publications are referred to in the text by basic

designation only.

B. U.S. National. Archives and Records Administration (NARA):

33 CFR 328............... Definitions

1.4 SUBMITTALS

A. In accordance with Sect ion , 01 33 23 , SHOP DRAWINGS, PRODUCT DATA, AND

SAMPLES, furnish the following:

1. Environmental Protection Plan: After the contract is awarded and

prior to the commencement of the work, the Contractor shall meet with

the Resident Engineer to discuss the proposed Environmental

Protection Plan and to develop mutual understanding relative to

details of environmental protection. Not more than 20 days after the

meeting, the Contractor, shall prepare and submit to the Resident

Engineer and the Contracting Officer for approval, a written and/or

graphic Environmental Protection Plan including, but not limited to,

the following:

a. Name(s) of person(s) within the Contractor's organization who Is

(are) responsible for ensuring adherence to the Environmental.

Protection Plan.

b. Name(s) and qualifications of person(s) responsible for

manifesting hazardous waste to be removed from the site.

c. Name(s) and qualifications of person(s) responsible for training

the Contractor's environmental protection personnel.

d. Description of the Contractor's environmental protection personnel

training program.

e. A list of Federal, State, and local laws, regulations, and permits

concerning environmental protection, pollution control, noise

control and abatement that are applicable to the Contractor's

proposed operations and the requirements imposed by those laws,

regulations, and permits.
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f. Methods for protection of features to be preserved within

authorized work areas including trees, shrubs, vines, grasses,

ground cover, landscape features, air and water quality, fish and

wildlife, soil, historical, and archeological and cultural

resources.

g. Procedures to provide the environmental protection that comply

with the applicable laws and regulations. Describe the procedures

to correct pollution of the environment due to accident, natural

causes, or failure to follow the procedures as described in the

Environmental Protection Plan.

h. Permits, licenses, and the location of the solid waste disposal

area.

i. Drawings showing locations of any proposed temporary excavations

or embankments for haul roads, material storage areas, structures,

sanitary facilities, and stockpiles of excess or spoil materials.

I n c l u d e as p a r t : o f a n E r o s i o n C o n t r o l P l an a p p r o v e d b y t h e

District Office of the U.S. So•l Conservation Service and the

Department of Veterans Affairs.

j. Environmental Monitoring Plans [or the job site including land,

water, air, and noise.

k. Work Area Plan showing the proposed activity in each portion of

the area and identifying the areas of limited use or nonuse. Plan

should include measures for marking the limits of use areas. This

plan may be incorporated within the Erosion Control Plan.

B. Approval of the Contractor's Environmental Protection Plan will not

relieve the Contractor of responsibility for adequate and continued

control of pollutants and other environmental protection measures.

1.5 PROTECTION OF ENVIRONMENTAL RESOURCES

A. Protect environmental resources within the project boundaries and those

affected outside the limits of permanent work during the entire period

of this contract. Confine activities to areas defined by the

specifications and drawings.

B. Protection of Land Resources: Prior to construction, identify all land

resources to be preserved within the work area. Do not remove, cut,

deface, injure, or destroy and resources including trees, shrubs,

vines, grasses, top soil, and and forms without permission from the

Resident Engineer. Do not fasten or, attach ropes, cables, or guys to

trees for anchorage unless specifically authorized, or where special

emergency use is permitted. Contractor shall prepare and submit an

erosion and sediment control plan for review and approval to the

Resident Engineer.
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1. Work Area Limits: Prior to any construction, mark the areas that

require work to be performed under this contract. Mark or fence

isolated areas within the general work area that are to be saved and

protected. Protect monuments, works of art, and markers before

construction operations begin. Convey to all personnel the purpose of

marking and protecting all necessary objects.

2. Protection of Landscape: Protect trees, shrubs, vines, grasses, land

forms, and other landscape features shown on the drawings to be

preserved by marking, fencing, or using any other approved

techniques.

a. Box and protect from damage existing trees and shrubs to remain on

the construction site.

b. Immediately repair all damage to existing trees and shrubs by

trimming, cleaning, and painting with antiseptic tree paint.

c. Do not store building materials or perform construction activities

closer to existing trees or shrubs than the farthest extension of

their limbs.

3. Reduction of Exposure of Unprotected Erodible Soils: Plan and conduct

earthwork to minimize the duration of exposure of unprotected soils.

Clear areas in reasonably sized increments only as needed to use.

Form earthwork to final grade as shown. Immediately protect side

slopes and back slopes upon completion of rough grading.

4. Temporary Protection of Disturbed Areas: Construct diversion ditches,

benches, and berms to retard and divert runoff•from the construction

site to protected drainage areas approved under paragraph 208 of the

Clean Water Act.

a. Sediment Basins: Trap sediment from construction areas in

temporary or permanent sediment basins that accommodate the runoff

of a local 25 (design year) storm. After each storm, pump the

basins dry and remove the accumulated sediment. Control

overflow/drainage with paved weirs or by vertical overflow pipes,

draining from the surface.

h. Reuse or conserve the collected topsoil sediment as directed by

the Resident Engineer. Topsoil use and requirements are specified

in Section 31 20 11, EARTH MOVING.

c. Institute effluent quality monitoring programs as required by

Federal, State, and local environmental agencies.

5. Erosion and Sedimentation Control Devices: The erosion and sediment

controls selected and maintained by the Contractor shall be such that

water quality standards are not violated as a result of the

Contractor's activities. Construct or install all temporary and
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permanent erosion and sedimentation control features on the

Environmental Protection Plan. Maintain temporary erosion and

sediment control measures such as berms, dikes, drains, sedimentation

basins, grassing, and mulching, until permanent drainage and erosion

control facilities are completed and operative.

6. Manage borrow areas on Government property to minimize erosion and to

prevent sediment from entering nearby water courses or lakes.

7. Manage and control spoil areas on Government property to limit spoil

to areas on the Environmental Protection Plan and prevent erosion of

soil or sediment from entering nearby water courses or lakes.

8. Protect adjacent areas from despoilment by temporary excavations and

embankments.

9. Handle and dispose of solid wastes in such a manner, that will prevent

contamination of the environment_ Place solid wastes (excluding

clearing debris) in containers that are emptied on a regular

schedule. Transport all solid waste off Government property and

dispose of waste in compliance with Federal, State, and local

requirements.

10.Store chemical waste away from the work areas in corrosion resistant

containers and dispose of waste in accordance with Federal, State,

and local regu1ations.

11.Handle discarded materials other than those included in the solid

waste category as directed by the Resident Engineer.

C. Protection of Water Resources: Keep construction activities under

surveillance, management, and control to avoid pollution of surface and

ground waters and sewer systems. Implement management techniques to

control water pollution by the listed construction activities that are

included in this contract.

I. Washing and Curing Water: Do not allow wastewater directly derived

from construction activities to enter water areas. Collect and place

wastewater in retention ponds allowing the suspended material to

settle, the pollutants to separate, or the water to evaporate.

2. Monitor water areas affected by construction.

D. Protection of Air Resources: Keep construction activities under

surveillance, management, and control to minimize pollution of air

resources. Burning is not permitted on the job site. Keep activities,

equipment, processes, and work operated or performed, in strict

accordance with the State of West Virginia Air Pollution Control

Commission and Federal emission and performance laws and standards

Maintain ambient air quality standards set by the Environmental
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Protection Agency, for those construction operations and activities

specified.

1. Particulates: Control dust particles, aerosols, and gaseous by-

products from all construction activities, processing, and

preparation of materials (such as from asphaltic batch plants) at all

Limes, including weekends, holidays, and hours when work is not in

progress.

2. Particulates Control: Maintain all excavations, stockpiles, haul

roads, permanent and temporary access roads, plant sites, spoil

areas, borrow areas, and ail other work areas within or outside Lhe

project boundaries free from particulates which would cause a hazard

or a nuisance. Sprinklering, chemical treatment of an approved type,

light bituminous treatment, baghouse, scrubbers, electrostatic

precipitators, or other methods are permitted to control particulates

in the work area.

3. Hydrocarbons and Carbon Monoxide: Control monoxide emissions from

equipment to Federal and State allowable limits.

4. Odors: Control odors of construction activities and prevent obnoxious

odors from occurring.

E. Reduction of Noise: Minimize noise using every action possible.

1. Provide sound-deadening devices on equipment and take noise abatement

measures that are necessary to comply with the requirements of this

contract, consisting of, but not limited to, the following:

a. Maintain maximum permissible construction equipment noise

at 50 feet (dBA):

EARTUMOVING MATERIALS HANDLING

FRONT LOADERS 75 CONCRETE MIXERS

BACKHOES 75 CONCRETE PUMPS

levels

75

75

DOZERS 75 CRANES 75

TRACTORS 75 DERRICKS IMPACT 75

SCAPERS 80 PILE DRIVERS 95

GRADERS 75 JACK HAMMERS 15

TRUCKS 75 ROCK DRILLS 80

PAVERS, 80 PNEUMATIC TOOLS 80

STATIONARY

PUMPS 75

GENERATORS 75 SAWS 75

COMPRESSORS 75 VIBRATORS 75

b. Use shields or other physical barriers to restrict noise

transmission:
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F. Restoration of Damaged Property: If any direct or indirect damage is

done to public or private property resulting from any act, omission,

neglect, or misconduct, the Contractor shall restore the damaged

property to a condition equal to that existing before the damage at no

additional cost to the Government. Repair, rebuild, or restore property

as directed or, make good such damage in an acceptable manner.

G. E'inal Clean-up: On completion of project and after removal of all

debris, rubbish, and temporary construction, Contractor shall leave the

construction area in a clean condition satisfactory to the Resident

Engineer. Cleaning shall include .off the station disposal of all items

and materials not required to be salvaged, as well as ail, debris and

rubbish resulting from demolition and new work operations.

E N D
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SECTION 01 74 19

CONSTRUCTION WASTE MANAGEMENT

PART 1 - GENERAL

1.1 DESCRIPTION

A. This section specifies the requirements for the management of non-

hazardous building construction and demolition waste.

B. Waste disposal in landfills shall be minimized to the greatest extent

possible. Of the inevitable waste that is generated, as much of the

waste material as economically feasible shall be salvaged, recycled or

reused.

C. Contractor shall use all reasonable means to divert construction and

demolition waste from landfills and incinerators, and facilitate their

salvage and recycle not limited to the following:

1. Waste Management Plan development and implementation.

2. Techniques to minimize waste generation.

3. Sorting and separating of waste materials.

4. Salvage of existing materials and items for reuse or resale.

5. Recycling of materials that cannot be reused or sold.

D. At a minimum the following waste categories shall be diverted from

landfills:

1. Soil.

2. Inerts (eg, concrete, masonry and asphalt).

3. Clean dimensional wood and palette wood.

4. Green waste (biodegradable landscaping materials).

5. Engineered wood products (plywood, particle board and I-joists,

etc).

6. Metal products (eg, steel, wire, beverage containers, copper, etc).

7. Cardboard, paper and packaging.

8. Bitumen roofing materials.

9. Plastics (eg, ABS, PVC).

10. Carpet and/or pad.

11. Gypsum board.

12. Insulation.

13. P a i n t .

14. Fluorescent lamps.

1.2 RELATED WORK

A. Section 02 41 00, DEMOLITION.

B. Section 01 00 00, GENERAL REOUIREMENTS.
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1.3 QUALITY ASSURANCE

A. Contractor shall practice efficient waste management when sizing,

cutting and installing building products. Processes shall be employed

to ensure the generation of as little waste as possible. Construction

/Demolition waste includes products of the following:

1. Excess or unusable construction materials.

2. Packaging used for construction products.

3. Poor planning and/or layout.

4. Construction error.

5. Over ordering.

6. Weather damage.

7. Contamination.

B. Mishandling.

9. Breakage.

B. Establish and maintain the management of non-hazardous building

construction and demolition waste set forth herein. Conduct a site

assessment to estimate the types of materials that will be generated by

demolition and construction.

C. Contractor shall develop and implement procedures to recycle

construction and demolition waste to a minimum of SO percent.

D. Contractor shall be responsible for implementation of any special

programs involving rebates or similar incentives related to recycling.

Any revenues or savings obtained from salvage or recycling shall accrue

to the contractor.

E. Contractor shall provide all demolition, removal and legal disposal of

materials. Contractor shall ensure that facilities used for recycling,

reuse and disposal shall be permitted for the intended use to the

extent required by local, state, federal regulations. The Whole

Building Design Guide website http://www.cwm.wbdg.o•g provides a

Construction Waste Management Database that contains information on

companies that haul, collect, and process recyclable debris from

construction projects.

F. Contractor shall assign a specific area 'to facilitate separation of

materials for reuse, salvage, recycling, and return. Such areas are to

be kept neat and clean and clearly marked in order to avoid

contamination or mixing of materials.
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G. Contractor shall provide on-site instructions and supervision of

separation, handling, salvaging, recycling, reuse and return methods to

be used by all parties during waste generating stages.

H. Record on daily reports any problems in complying with laws,

regulations and ordinances with corrective action taken.

1.4 TERMINOLOGY

A. Class III Landfill: A landfill that accepts non-hazardous resources

such as household, commercial and industrial waste resulting from

construction, remodeling, repair and demolition operations.

R. Clean: Untreated and unpainted; uncontaminated with adhesives, oils,

solvents, mastics and like products.

C. Construction and Demolition Waste: Includes all non-hazardous resources

resulting from construction, remodeling, alterations, repair and

demolition operations.

D. Dismantle: The process of parting out a building in such a way as to

preserve the usefulness of its materials and components.

F. Disposal: Acceptance of solid wastes at a legally operating facility

for the purpose of land filling (includes Class III landfills and inert

fills).

F. Inert Hackfill Site: A location, other than inert fili or other

disposal facility, to which inert materials are taken for the purpose

of filling an excavation, shoring or other soil engineering operation.

G. Inert Fill: A facility that can legally accept inert waste, such as

asphalt and concrete exclusively for the purpose of disposal.

H. Inert Solids/Inert Waste: Non-liquid solid resources including, but not

limited to, soil and concrete that does not contain hazardous waste or

soluble pollutants at concentrations in excess of water-quality

objectives established by a regional water board, and does not contain

significant quantities of decomposable solid resources.

T. Mixed Debris: Loads that include commingled recyclable and non-

recyclable materials generated at the construction site.

J. Mixed Debris Recycling Facility: A solid resource processing facility

that accepts loads of mixed construction and demolition debris for the

purpose of recovering re-usable and recyclable materials and disposing

non-recyclable materials.
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K. Permitted Waste Hauler: A company that holds a valid permit to collect

and transport solid wastes from individuals or businesses for the

purpose of recycling or disposal.

L. Recycling: The process of sorting, cleansing, treating, and

reconstituting materials for the purpose of using the altered form in

the manufacture of a new product. Recycling does not include burning,

incinerating or thermally destroying solid waste.

1. On-site Recycling - Materials that are sorted and processed on site

for use in an altered state in the work, i.e. concrete crushed for

use as a sub-base in paving.

2. Off-site Recycling - Materials hauled to a location and used in an

altered form in the manufacture of new products.

M Recycling Facility: An operation that can legally accept materials for

the purpose of processing the materials into an altered form for the

manufacture of new products. Depending on the types of materials

accepted and operating procedures, a recycling facility may or may not

be required to have a solid waste facilities permit or be regulated by

the local enforcement agency.

N Reuse: Materials that are recovered for use in the same form, on-site

or off-site.

O. Return: To give back reusable items or unused products to vendors for

credit.

P. Salvage: To remove waste materials from the site for resale or re-use

by a third party.

Q Source-Separated Materials: Materials that are sorted by type at the

site for the purpose of reuse and recycling.

R Solid Waste: Materials that have been designated as non-recyclable and

are discarded for the purposes of disposal.

S. Transfer Station: A facility that can legally accept solid waste for

the purpose of temporarily storing the materials for re-loading onto

other trucks and transporting them to a landfill for disposal, or-

recovering some materials for re-use or recycling.

1.5 SUBMITTALS

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and

SAMPLES, furnish the following:
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B. Prepare and submit to the Resident Engineer a written demolition debris

management plan. The plan shall include, but not he limited to, the

following information:

1. Procedures to be used for debris management.

2. Techniques to be used to minimize waste generation.

3. Analysis of the estimated job site waste to be generated:

a. List of each material and quantity to he salvaged, reused,

recycled.

b. List of each material and quantity proposed to be taken to a

landfill.

PART 2 - PRODUCTS

2.1 MATERIALS

A. List of each material and quantity to be salvaged, recycled, reused.

B. List of each material and quantity proposed to he taken to a landfill.

PART 3 - EXECUTION

3.1 COLLECTION

A. Provide all necessary containers, bins and storage areas to facilitate

effective waste management.

B. Clearly identify containers, bins and storage areas so that recyclable

materials are separated from trash and can be transported to respective

recycling facility for processing.

C. Hazardous wastes shall be separated, stored, disposed of according to

local, state, federal regulations.

3.2 DISPOSAL

A. Contractor shall be responsible for transporting and disposing of

materials that cannot be delivered to a source-separated or mixed

materials recycling facility to a transfer station or disposal facility

that can accept the materials in accordance with state and federal

regulations.

B. Construction or demolition materials with no practical reuse or that

cannot be salvaged or recycled shall be disposed of at a landfill or

incinerator.
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3.3 REPORT

A. With each application for progress payment, submit a summary of

construction and demolition debris diversion and disposal including

beginning and ending dates of period covered.

B. Quantify all materials diverted from landfill. disposal through salvage

or recycling during the period with the receiving parties, dates

removed, transportation costs, weight tickets, manifests, invoices.

Include the net total costs or savings for each salvaged or recycled

material.

C. Quantify all materials disposed of during the period with the receiving

parties, dates removed, transportation costs, weight tickets, tipping

fees, manifests, invoices. Include the net total costs for each

disposal.

- F, N D - - -



SECTION 03 30 53

CAST IN PLACE CONCRETE

PART 1 - GENERAL

1.1 DESCRIPTION:

This section specifies cast-in-place structural concrete and mate jai

and mixes for other concrete.

1.2 RELATED WORK:

A. Materials testing and inspection during construction: Section 01 45 29,

TESTING LABORATORY SERVICES.

B. Concrete roads, walks, and similar exterior site work: Section 32 05 23,

CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS.

1.3 TOLERANCES:

A. ACI 117.

B. Slab Finishes: ACI 117, F-number method in accordance with ASTM E1155.

1.4 REGULATORY REQUIREMENTS:

A. ACI SP-66 ACI Detailing Manual

B. ACI 318 - Building Code Requirements for Reinforced Concrete.

1.5 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

B. Concrete Mix Design.

C. Shop Drawings: Reinforcing steel: Complete shop drawings.

D. Manufacturer's Certificates:- Air-entraining admixture, chemical

admixtures, curing compounds.

1.6 APPLICABLE PUBLICATIONS:

A. Publications listed below form a part of this specification to extent

referenced. Publications are referenced :i.n text by basic designation

only.

B. American Concrete Institute (ACI):

117-10................. Specification for Tolerances for Concrete

Construction, Materials and Commentary 211.1-

91(R2009) ........Standard Practice for Proportions for Normal,

Heavyweight, and Mass Concrete

301•10 ................. Specifications for Structural Concrete

305.1-06 .............. Specification for Hot Weather Concreting

306.1-90(R2002) ....... Standard Specification for Cold Weather

Concreting

SP-66-04 ............. ACI Detailing Manual
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318-11 ................... Building Code Requirements for. Structural

Concrete and Commentary

347•04 ...................Guide to Formwork for Concrete

C American Society for Testing And Materials (ASTM):

A185/A185M-07 ........... Standard Specification for Steel Welded Wire

Reinforcement, Plain, for Concrete Reinforcement

A615/A615M-09 ........... Standard Specification for. Deformed and Plain

Carbon Steel Bars for Concrete Reinforcement

C31/C31M-10 ............. Standard Practice for Making and Curing Concrete

Test Specimens in the Field

C33/C33M-11a ............ Standard Specification for Concrete Aggregates

C39/C39H-12 ............. Standard Test Method for Compressive Strength of

Cylindrical Concrete Specimens

C94/C94M-12 ............. Standard Specification for Ready Mixed Concrete

C143/C143M-10 ........... Standard Test Method for Slump of Hydraulic

Cement Concrete

C150-11 ................. Standard Specification for Portland Cement

C171-07 ................. Standard Specification for Sheet Material for

Curing Concrete

C172-10 ................. Standard Practice for Sampling Freshly Mixed

Concrete

C173-10 ................. Standard Test Method for Air Content of Freshly

Mixed Concrete by the Volumetric Method

C192/C192M-07 ........... Standard Practice for Making and Curing Concrete

Test Specimens in the Laboratory C231-10

........................ Standard Test Method for Air Content of Freshly

Mixed Concrete by the Pressure Method

C260-10 ................. Standard Specification for Air-Entraining

Admixtures for Concrete C330-09

........................ Standard Specification for Lightweight

Aggregates for Structural Concrete C494/C494M-

l1 ...................... Standard Specification for Chemical Admixtures

for Concrete

C618-12 ................. Standard Specification for Coal Fly Ash and Raw

or Calcined Natural Pozzolan for Use in Concrete

01751-04(R2008) Standard Specification for Preformed Expansion

Joint Fillers for Concrete Paving and Structural

Construction (Non-extruding and Resilient

Bituminous Types)
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D4397-10.................Standard Specification for Polyethylene Sheeting

for Construction, Industrial and Agricultural

Applications

E1155-96(2008) ...........Standard Test Method for Determining FF Floor

Flatness and FL Floor Levelness Numbers

PART 2 - PRODUCTS

2.1 FORMS:

Wood, plywood, metal , or o ther materials, approved by Resident Engineer,

of grade or type suitable to obtain type of finish specified.

2.2 MATERIALS:

A. Portland Cement: ASTM 0150, Type I or II.

B . F l y A s h : A S T M C 6 1 8 , C l a s s C o r F i n c l u d i n g s u p p l e m e n t a r y o p t i o n a l

requirements relating to reactive aggregates and alkalis, and loss on

ignition (LOU) not to exceed 5 percent.

C. Coarse Aggregate: ASTM C33, Size 67. Size 467 may be used for footings

and walls over 300 mm (12 inches) thick. Coarse aggregate for applied

topping and metal pan stair fill shall be Size 7.

D. Fine Aggregate: ASTM C33.

E. Lightweight Aggregate for Structural Concrete: ASTM C330, Table 1.

F. Mixing Water: Fresh, clean, and potable.

G. Air-Entraining Ad mi x t u re : AS T M C2 6 0 .
H . C h e m i c a l . A d m i x t u r e s : A S T M C 4 9 4 .

I. Vapor Barrier: ASTM D4397, 0.38 mm (15 mil).

J. Reinforcing Steel: ASTM A615 or ASTM A996, deformed. See structural

drawings for grade.

K. Welded Wire Fabric: ASTM A1.85.

L. Expansion Joint Filler: ASTM D1751.

M. Sheet Materials for Curing Concrete: ASTM C171.

O. Liquid Hardener and Dustproofer: Fluosilicate solution or magnesium

fluosilicate or zinc fluosilicate. Magnesium and zinc may be used

separately or in combination as recommended by manufacturer.

P. Liquid Densifier/Sealer: 100 percent active colorless aqueous siliconate

solution.

2.3 CONCRETE MIXES:

A. Design of concrete mixes using materials specified shall be the

responsibility of the Contractor as set forth under Option C of ASTM

C94.

B. Compressive strength at 28 days shall he not less than 3000 psi For

Foundation and 4000 psi for Retaining Wall.
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C. Establish strength of concrete by testing prior to beginning concreting

operation. Test consists of average of three cylinders made and cured in

accordance with ASTM C192 and tested in accordance with ASTM C39.

D. Maximum slump for vibrated concrete is 100 mm (4 inches) tested in

accordance with ASTM C143.

E. Cement and water, factor, (See Table I):

TABLE I - CEMENT AND WATER FACTORS FOR CONCRETE

Concrete: Strength Non-Air-Entrained Air-Entrained

Min. 28 Day Comp.
Str.

MPa (psi)

Min. Cement

kg/m3 (lbs/c.
yd)

Max. Water
Cement Ratio

Min. Cement.

kg/m3

(lbs/c. yd)

Max, Water

Cement Ratio

35 (5000)1'3 375 (630) 0.45 385 (650) 0.40

30 (4000)1'3 325 (550) 0.55 340 (570) 0.50

25 (3000)1'3 280 (470) 0.65 290 (490) 0.55

25 (3000)1'2 300 (500) R 310 (520)

1. If trial mixes are used, the proposed mix design shall achieve a

compressive strength 8.3 MPa (1200 psi) in excess of f'c. For

concrete strengths above 35 Mpa (5000 psi), the proposed mix design

shall achieve a compressive strength 9.7 MPa (1400 psi) in excess of

f'c.

3. For concrete exposed to high sulfate content soils maximum water

cement ratio is 0.44.

4. Determined by Laboratory in accordance with AC1 211.1 for normal

concrete or ACT 211.2 for lightweight structural concrete.

F. Air-entrainment is required for, all exterior concrete and as required

for Section 32 05 23, CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS. Air

content shall conform with the following table:

TABLE I - TOTAL AIR CONTENT
FOR VARIOUS SIZES OF COARSE AGGREGATES (NORMAL CONCRETE)

Nominal Maximum Size of

Coarse Aggregate

Total Air Content

Percentage by Volume

10 mm (3/8 in) 6 to 10

13 mm (1/2 in) 5 to 9

19 mm (3/4 in) 4 to 8
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2.4 HATCHING & MIXING:

A. Store, hatch, and mix materials as specified in ASTM C94.

1. Joh-Mixed: Concrete mixed at job site shall be mixed in a batch mixer

in manner specified for stationary mixers in ASTM C94.

2. Ready-Mixed: Ready-mixed concrete comply with ASTM C94, except use of

non-agitating equipment for transporting concrete to the site will

not be permitted. With each load of concrete delivered to project,

ready-mixed concrete producer shall furnish, in duplicate,

certification as required by ASTM C94.

PART 3 - EXECUTION

3.1 FORMWORK:

A. Installation conform to ACI 347. Sufficiently tight to hold concrete

without leakage, sufficiently braced to withstand vibration of concrete,

and to carry, without appreciable deflection, all dead and live loads to

which they may be subjected.

B. Treating and Wetting: Treat or wet contact forms as follows:

1. Coat plywood and board forms with non-staining form sealer. In hot

weather cool forms by wetting with cool water just before concrete is

placed.

2. Clean and coat removable metal forms with light form oil before

reinforcement is placed. In hot weather cool metal forms by

thoroughly wetting with water just before placing concrete.

3. Use sealer on reused plywood forms as specified for, new material.

C. Inserts, sleeves, and similar items: Flashing reglets, masonry Lies,

anchors, inserts, wires, hangers, sleeves, boxes for floor hinges and

other items specified as furnished under this and other sections of

specifications and required to be in their final position at time

concrete is placed shall be properly located, accurately positioned and

built into construction, and maintained securely in place.

D. Construction Tolerances:

1. Contractor is responsible for setting and maintaining concrete

formwork to assure erection of completed work within tolerances

specified to accommodate installation or other rough and finish

materials. Remedial work necessary for correcting excessive

tolerances is the responsibility of the Contractor. Erected work that

exceeds specified tolerance limits shall be remedied or removed and

replaced, at no additional cost to the Government.

2. Permissible surface irregularities for various classes of materials

are defined as "finishes" in specification sections covering
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individual materials. They are to he distinguished from tolerances

specified which are applicable to surface irregularities of

structural elements.

3.2 REINFORCEMENT:

Deta i l s o f concrete re in forcement , unless otherwise shown, in accordance

with ACI 318 and ACI SP-66. Support and securely tie reinforcing steel

to prevent displacement during placing of concrete.

3.4 PLACING CONCRETE:

A. Remove water from excavations before concrete is placed. Remove hardened

concrete, debris and other foreign materials from interior of forms, and

from inside of mixing and conveying equipment. Obtain approval of

Resident Engineer before placing concrete. Provide screeds at required

elevations for concrete slabs.

B. Before placing new concrete on or against concrete which has set ,

existing surfaces shall be roughened and cleaned free from all laitance,

foreign matter, and loose particles.

C . C o n v e y c o n c r e t e f r o m m i x e r t o f i n a l , p l a c e o f d e p o s i t b y m e t h o d w h i c h

will, prevent segregation or loss of ingredients. Do not deposit in work

concrete that has attained its initial set or has contained its water or

cement: more than 1 1/2 hours. Do not allow concrete to drop freely more

than 1500 mm (5 feet) in unexposed work nor more than 900 mm (3 feet) in

exposed work. Place and consolidate concrete in horizontal layers not

exceeding 300 aim (12 inches) in thickness. Consolidate concrete by

spading, roddinq, and mechanical vibrator. Do not secure vibrator to

forms or reinforcement. Vibration shall be carried on continuously with

placing of concrete.

D. Hot weather placing o f concre te: Fol low recommendations of ACT 305R to

prevent problems in the manufacturing, placing, and curing of concrete

that can adversely affect the properties and serviceability of the

hardened concrete.

E . Cold weather placing of concrete: Follow recommendations of ACI 306R, to

p r e v e n t f r e e z i n g o f t h i n s e c t i o n s l e s s t h a n 3 0 0 m m ( 1 2 i n c h e s ) a n d t o

permit concrete to gain strength properly, except that use of calcium

chloride shall not be permitted without written approval from Resident

Engineer.

3.5 PROTECTION AND CURING:

Protect exposed surfaces of concrete from premature drying, wash by rain

or running water, wind, mechanical injury, and excessively hot or cold

temperature. Curing method shall be subject to approval by Resident

Engineer.
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3.6 FORM REMOVAL:

Forms remain in place until concrete has a sufficient strength to carry

its own weight and loads supported. Removal of forms at any time is the

Contractor's sole responsibility.

3.7 SURFACE PREPARATION:

Immedia te l y a f te r f o rms have been removed and work has been exami ned and

approved by Resident Engineer, remove loose materials, and patch all

stone pockets, surface honeycomb, or similar deficiencies with cement

mortar made with 1 part portland cement and 2 to 3 parts sand.

3.8 FINISHES:

A. Vertical and Overhead Surface Finishes:

2. 3. Exterior Exposed Areas (finished): Finished areas, unless

otherwise shown, shall be given a grout finish of uniform color and

sh al l have a smoo th f in i sh treated as follows:

a. After concrete has hardened and laitance, fins and burrs have been

removed, scrub concrete with wire brushes. Clean stained concrete

surfaces by use of a hone or stone.

b. Apply grout composed of 1 part portland cement and I part clean,

fine sand (smaller than 600 micro-m (No. 30) sieve). Work grout

into surface of concrete with cork floats or fiber brushes until

a l l p i t s and honeycomb are filled.

c. After grout has hardened, but still plastic, remove surplus grout

with a sponge rubber float and by rubbing with clean burlap.

d. In hot, dry weather use a fog spray to keep grout wet during

setting period. Complete finish for any area in same day. Confine

limits of finished areas to natural breaks in wall surface. Do not

leave grout on concrete surface overnight.

B. Slab Finishes:

1. Scratch Finish: Slab surfaces to receive a •bonded applied

cementitious application shall all be thoroughly raked or wire

broomed after partial setting (within 2 hours after placing) to

roughen surface to insure a permanent bond between base slab and

applied cementitious materials.

2. Floating: Allow water brought to surface by float used for rough

finishing to evaporate before surface is again floated or troweled.

Do not sprinkle dry cement on surface to absorb water.

3. Float Finish: Ramps, stair treads, and platforms, both interior and

exterior, equipment pads, and slabs to receive non-cementitious

materials, except as specified, shall be screened and floated to a

smooth dense f in ish . Af te r first floating, while surface is still

soft, surfaces shall be checked for alignment using a straightedge or
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template. Correct high spots by cutting down with a trowel or similar

tool and correct low spots by filling in with material of same

composition as floor finish. Remove any surface projections on

floated finish by rubbing or dry grinding. Refloat the slab to a

uniform sandy texture.

4 Steel Trowel Finish: Applied toppings, concrete surfaces to receive

resilient floor covering or carpet, future floor roof and all

monolithic concrete floor slabs exposed in finished work and for

which no other finish is shown or specified shall be steel troweled.

Final steel troweling to secure a smooth, dense surface shall be

delayed as long as possible, generally when the surface can no longer

be dented with finger. During final troweling, tilt steel trowel at a

slight angle and exert heavy pressure on trowel to compact cement

paste and form a dense, smooth surface. Finished surface shall be

free of trowel marks, uniform in texture and appearance.

5. Broom Finish: Finish all exterior slabs, ramps, and stair treads with

a bristle brush moistened with clear water after the surfaces have

been floated.

6. Finished slab flatness (FY) and levelness (EL) values comply with the

following minimum requirements:

Unshored suspended slabs

Specified overall value F. 25

Minimum local value F. 17

3.9 SURFACE TREATMENTS:

A. Surface treatments shall be mixed and applied in accordance with

manufacturer's printed instructions.

C. Non-Slip Finish: apply non-slip abrasive aggregate to surfaces of

exterior concrete ramps and platforms. Aggregate shall be broadcast

uniformly over concrete surface. Trowel concrete surface to smooth dense

finish. After curing, rub the treated surface with abrasive brick and

water sufficiently to slightly expose abrasive aggregate.

3.10 APPLIED TOPPING:

A. Separate concrete topping with thickness and strength shown with only

enough water to insure a stiff, workable, plastic mix.

B. Continuously place applied topping until entire section is complete,

struck off with straightedge, compact by rolling or tamping, float and

steel trowel to a hard smooth finish.
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3.12 RETAINING WALLS:

A. Concrete for retaining walls shall be as shown and air-entrained.

B. Install and construct expansion and contraction joints, waterstops, weep

holes, reinforcement and railing sleeves as shown.

C. Finish exposed surfaces to maLch adjacent concrete surfaces, new or

existing.

D. Porous backfill shall be placed as shown

- - - E N D - -
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SECTION 09 91 00

PAINTING

PART 1-GENERAL

1.1 DESCRIPTION

A. Section specifies field painting.

B. Section specifies prime coats which may be applied in shop under other

sections_

C. Painting includes shellacs, stains, varnishes, coatings specified, and

striping or markers and identity markings.

1.2 SUBMITTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

B. Manufacturer's Literature and Data:

Before work is started, or sample panels are prepared, submit

manufacturer's literature, the current Master Painters Institute (MPI)

"Approved Product List" indicating brand label, product name and product

code as of the date of contract award, will be used to determine

compliance with the submittal requirements of this specification. The

Contractor may choose to use subsequent MPI "Approved Product List",

however, only one list may be used for the entire contract and each

coating system is to be from a single manufacturer. All coats on a

particular substrate must be from a single manufacturer. No variation from

the MPI "Approved Product list" where applicable is acceptable.

C. Manufacturers' Certificates indicating compliance with specified

requirements:

I. Manufacturer's paint substituted for Federal Specification paints meets

or exceeds performance of paint specified.

2. High temperature aluminum paint.

3. Epoxy coating.

4. Intumescent clear coating or fire retardant paint.

5. Plastic floor coating.

1.3 DELIVERY AND STORAGE

A. Deliver materials to site in manufacturer's sealed container marked to

show following:

1. Name of manufacturer.

2. Product type.

3. Batch number.

4. Instructions for use.

5. Safety precautions.
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B. In addition to manufacturer's label, provide a label legibly printed as

following:

1. Federal Specification Number, where applicable, and name of material.

2. Surface upon which material is to be applied.

3. If paint or other coating, state coat types; prime, body or finish.

C. Maintain space for storage, and handling of painting materials and

equipment in a neat and orderly condition to prevent spontaneous

combustion from occurring or igniting adjacent items.

D. Store materials at site at least 24 hours before using, at a temperature

between 18 and 30 degrees C (65 and 85 degrees F).

1.4 APPLICABLE PUBLICATIONS

A. Publications listed below form a part of this specification to the extent

referenced. Publications are referenced in the text by basic designation

only.

B. American Conference of Governmental Industrial Hygienists (ACGIH):

ACGIH TLV-BKLT-2012 Threshold Limit Values (TLV) for Chemical.

Substances and Physical Agents and Biological

Exposure Indices (BEIs)

ACGIH TI.V-DOC-2012 ...... Documentation of Threshold Limit Values and

Biological Exposure Indices, (Seventh Edition)

C. American National Standards Institute (ANSI): A13.1-07.. Scheme for

the Identification of Piping Systems

D. Master. Painters Institute (MPI):

No. 94-12 ................Exterior Alkyd, Semi-Gloss (EC)

No. 95-12 ............... Fast Drying Metal Primer

E. Steel. Structures Painting Council (SSPC):

SSPC SP 1-04 (R2004) .... Solvent Cleaning

SSPC SP 2-04 (R2004) .... Hand Tool Cleaning

SSPC SP 3-04 (R2004) .... Power Tool Cleaning

PART 2 - PRODUCTS

2.1 MATERIALS

A. Exterior. Alkyd Enamel (E0): MPI 9.

B. Organic Zinc rich Coating (HR) : MPI 22.

C. Exterior Alkyd, Semi-Gloss (E0): MPI 94.

D. Vast Drying Metal Primer: MPI 95.

2.2 PAINT PROPERTIES

A. Use ready-mixed (including colors), except two component epoxies,

polyurethanes, polyesters, paints having metallic powders packaged

separately and paints requiring specified additives.
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B. Whore no requirements are given in the referenced specifications for,

primers, use primers with pigment and vehicle, compatible with substrate

and finish coats specified.

2.3 REGULATORY REQUIREMENTS/QUALITY ASSURANCE

A. Paint materials shall conform to the restrictions of the local

Environmental and Toxic Control jurisdiction.

1. Volatile Organic Compounds (VOC): VOC content of paint materials shall

not exceed 10g/1 for interior latex paints/primers and 50g/1 for

exterior latex paints and primers.

2. Lead-Base Paint:

a. Comply with Section 410 of the Lead-Based Paint Poisoning Prevention

Act, as amended, and with implementing regulations promulgated by

Secretary of Housing and Urban Development.

b. Regulations concerning prohibition against use of lead-based paint

in federal and federally assisted construction, or rehabilitation of

residential structures are set forth in Subpart F, Title 24, Code of

Federal Regulations, Department of Housing and Urban Development.

c. For lead-paint removal, see Section 02 83 33.13, LEAD-BASED PAINT

REMOVAL AND DISPOSAL.

3. Asbestos: Materials shall not contain asbestos.

4. Chromate, Cadmium, Mercury, and Silica: Materials shall not contain

zinc-chromate, strontium-chromate, Cadmium, mercury or mercury

compounds or free crystalline silica.

5. Human Carcinogens: Materials shall not contain any of the ACGIH-BKLT

and ACGHI-DOC confirmed or suspected human carcinogens.

6. Use high performance acrylic paints in place of alkyd paints, whore

possible.

7. VOC content for solvent-based paints shall not exceed 250q/1 and shall,

not be formulated with more than one percent aromatic hydro carbons by

weight.

PART 3 - EXECUTION

3.1 JOB CONDITIONS

A. Safety: Observe required safety regulations and manufacturer's warning and

instructions for storage, handling and application of painting materials.

1. Take necessary precautions to protect personnel and property from

hazards due to falls, injuries, toxic fumes, fire, explosion, or other,

harm.

2. Deposit soiled cleaning rags and waste materials in metal containers

approved for that purpose. Dispose of such items off the site at end of

each days work.

B. Atmospheric and Surface Conditions:
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1. Do not apply coating when air or substrate conditions are:

a. Less than 3 degrees C (5 degrees F) above dew point.

b. Below 10 degrees C (50 degrees F) or over 35 degrees C (95 degrees

F), unless specifically pre-approved by the Contracting Officer and

the product manufacturer. Under no circumstances shall application

conditions exceed manufacturer, recommendations.

2. Maintain interior temperatures until, paint dries hard.

3. Do no exterior painting when it is windy and dusty.

4. Do not paint in direct sunlight or on surfaces that the sun will soon

warm.

5. Apply only on clean, dry and frost free surfaces except as follows:

a. Apply water thinned acrylic and cementitious paints to damp (not

wet) surfaces where allowed by manufacturer's printed instructions.

3.2 SURFACE PREPARATION

A. Method of surface preparation is optional, provided results of finish

painting produce solid even color and texture specified with no overlays.

B. General:

1. Remove prefinished items not to be painted such as lighting fixtures,

escutcheon plates, hardware, trim, and similar items for reinstallation

after paint is dried.

2. Remove items for reinstallation and complete painting of such items and

adjacent areas when item or adjacent surface is not accessible or

finish is different.

3. See other sections of specifications for specified surface conditions

and prime coat.

4. Clean surfaces for painting with materials and methods compatible with

substrate and specified finish. Remove any residue remaining from

cleaning agents used. Do not use solvents, acid, or, steam on concrete

and masonry.

C. Ferrous Metals:

1. Remove oil, grease, soil, drawing and cutting compounds, flux and other

detrimental foreign matter in accordance with SSPC-SP 1 (Solvent

Cleaning).

2. Remove loose mill scale, rust, and paint, by hand or power tool

cleaning, as defined in SSPC-SP 2 (Hand Tool Cleaning) and SSPC-SP 3

(Power Tool Cleaning).

3. Spot prime abraded and damaged areas in shop prime coat which expose

bare metal with same type of paint used for prime coat. Feather, edge

of spot prime to produce smooth finish coat.
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4. Spot prime abraded and damaged areas which expose bare metal of

factory finished items with paint as recommended by manufacturer of

item.

D. Zinc-Coated (Galvanized) Metal:

1. Clean surfaces to remove grease, oil and other deterrents to paint

adhesion in accordance with SSPC-SP 1 (Solvent Cleaning).

2. Spot coat abraded and damaged areas of zinc-coating which expose base

metal on hot-dip zinc-coated items with MPI 18 (Organic Zinc Rich

Coating). Prime or spot prime with MPI 134 (Waterborne Galvanized

Primer) or MPI 135 (Non- Cementitious Galvanized Primer) depending on

finish coat compatibility.

3.3 PAINT PREPARATION

A. Thoroughly mix painting materials to ensure uniformity of color, complete

dispersion of pigment and uniform composition.

B. Do not thin unless necessary for application and when finish paint is used

for body and prime coats. Use materials and quantities for thinning as

specified in manufacturer's printed instructions.

C. Remove paint skins, then strain paint through commercial paint strainer to

remove lumps and other particles_

D. Mix two component and two part paint and those requiring additives in such

a manner as to uniformly blend as specified in manufacturer's printed

instructions unless specified otherwise.

E. For tinting required to produce exact shades specified, use color pigment

recommended by the paint manufacturer.

3.4 APPLICATION

A. Start of surface preparation or painting will be construed as acceptance

of the surface as satisfactory for the application of materials.

B. Unless otherwise specified, apply paint in three coats; prime, body, and

finish. When two coats applied to prime coat are the same, first coat

applied over primer is body coat and second coat is finish coat.

C. Apply each coat evenly and cover substrate completely.

D. Allow not less than 48 hours between application of succeeding coats,

except as allowed by manufacturer's printed instructions, and approved by

Resident Engineer.

E. Finish surfaces to show solid even color, free from runs, lumps,

brushmarks, laps, holidays, or other defects.

P. Apply by brush, roller or spray, except as otherwise specified.

3.5 PRIME PAINTING

A. After surface preparation prime surfaces before application of body and

finish coats, except as otherwise specified.
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B. Spot: prime and apply body coat to damaged and abraded painted surfaces

before applying succeeding coats.

C. Additional field applied prime coats over shop or factory applied prime

coats are not required except for exterior exposed steel apply an

additional prime coat.

D. Prime rebates for stop and face glazing of wood, and for face glazing of

steel.

E. Metals:

1. Steel, and iron: MPI 95 (Fast Drying Metal Primer).

2. 'zinc-coated steel and iron: // MPI 134 (Waterborne Galvanized Primer).

3.6 EXTERIOR FINISHES

A. Apply following finish coats .

B. Steel and Ferrous Metal:

1. Two coats of MPI 94 (Exterior Alkyd, Semi--Gloss (ED)) on exposed

surfaces.

3.7 INTERIOR FINISHES

A. Apply following finish coats over prime coats in spaces or on surfaces

3.8 PAINT COLOR

A. Color and gloss of finish coats shall be white except as indicated

otherwise.

3.9 MECHANICAL AND ELECTRICAL WORK FIELD PAINTING SCHEDULE

A. Field painting of mechanical and electrical consists of cleaning,

touching-up abraded shop prime coats, and applying prime, body and finish

coats to materials and equipment if not factory finished .

B. Paint after tests have been completed.

C. Omit prime coat from factory prime-coated items.

D. Finish painting of mechanical and electrical equipment is not required

when located in interstitial spaces, above suspended ceilings, in

concealed areas such as pipe and electric closets, pipe basements, pipe

tunnels, trenches, attics, roof spaces, shafts and furred spaces except on

electrical, conduit containing feeders 600 volts or more.

E. Color:

I. Paint items having no color, specified to match surrounding surfaces.

2. Paint colors shall be white except for following:

a. Federal Safety Red: Exposed fire protection piping hydrants, post

indicators, electrical conducts containing fire alarm control

wiring, and fire alarm equipment.

b. Federal Safety Orange: .Entire lengths of electrical conduits

containing feeders 600 volts or more.
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F. Apply paint systems on properly prepared and primed surface as follows:

1. Exterior Locations:

a. Apply two coats of NPI 94 (Exterior. Alkyd, Semi-gloss (50)) to the

following ferrous metal items:

Tank, post indicators, yard hydrants, exposed piping and similar

items.

3.10 IDENTITY PAINTING SCHEDULE

A. Identify designated service in accordance with ANSI A13.1., unless

specified otherwise, on exposed piping, piping above removable ceilings,

piping in accessible pipe spaces, interstitial spaces, and piping behind

access panels.

1. Legend may be identified using 2.1 G options or by stencil

applications.

2. Use arrow to indicate direction of flow.

3. Identify pipe contents with sufficient additional details such as

temperature, pressure, and contents to identify possible hazard.

4. Legend name in full or in abbreviated form as follows:

COLOR OF COLOR OF COLOR OF LEGEND

PIPING EXPOSED PIPING • BACKGROUND LETTERS BBREVIATIONS

Vent Line Yellow Black Vent

Fuel Gas Yellow Black Gas

3.11 PROTECTION CLEAN UP, AND TOUCH-UP

A. Protect work from paint droppings and spattering by use of masking, drop

cloths, removal of items or by other approved methods.

B. Upon completion, clean paint from hardware, glass and other surfaces and

items not required to be painted of paint drops or smears.

C. Before final, inspection, touch-up or refinished in a manner to produce

solid even color and finish texture, free from defects in work which was

damaged or discolored.

- - E N D - —



SECTION 13 05 41
SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS

PART 1 - GENERAL

1.1 DESCRIPTION:

A. Provide seismic restraint in accordance with the requirements of this

section in order to maintain the integrity of nonstructural components

of the building so that they remain safe and functional in case of

seismic event.

B. Definitions: Non-structural building components are components or

systems that are not part of the building's structural system whether

inside or outside, above or below grade. Non-structural components of

buildings include:

1. Architectural Elements: Facades that are not part of the structural

system and its shear resistant elements; cornices and other

architectural projections and parapets that do not function

structurally.

2. Electrical Elements: Power and lighting systems; switchboards; alarm

systems; and telephone and communication systems.

3. Mechanical Elements: Plumbing systems; fuel storage, dispensing and

monitoring systems and components.

1,2 QUALITY CONTROL:

A. Shop-Drawing Preparation:

1. Have seismic-force-restraint shop drawings and calculations prepared

by a professional structural engineer experienced in the area of

seismic force restraints. The professional structural engineer shall

be registered in the state where the project is located.

2. Submit design tables and information used for the design-force

levels, stamped and signed by a professional structural engineer

registered in the State where project is located.

B. Coordination:

1. Do not install seismic restraints until seismic restraint submittals

are approved by the Resident Engineer.

2. Coordinate and install, trapezes or other multi-pipe hanger systems

prior to pipe installation.

C. Seismic Certification:

in structures assigned to IBC Seismic Design Category C, D, F., or F,

permanent equipments and components are to have Special Seismic

Certification in accordance with requirements of section 13.2.2 of ASCE

7 except for equipment that are considered rugged as listed in section
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2.2 SHPD code application notice CAN No. 2-1708A.5, and shall comply

with section 13.2.6 of ASCE 1.

1 3 SUBMITTALS:

A. Submit a coordinated set of equipment anchorage drawings prior to

installation including:

1. Description, layout, and location of items to be anchored or braced

with anchorage or brace points noted and dimensioned.

2. Details of anchorage or bracing at large scale with all members,

parts brackets shown, together with all connections, bolts, welds

etc. clearly identified and specified.

3. Numerical value of design seismic brace loads.

4. For expansion bolts, include design load and capacity if different

from those specified.

B. Submit prior to installation, a coordinated sot of bracing drawings for

seismic protection of plumbing, mechanical, and electrical equipment and

piping, with data identifying the various support-to-structure

connections and seismic bracing structural connections.

1,4 APPLICABLE PUBLICATIONS:

A. The Publications listed below (including amendments, addenda revisions,

supplements and errata) form a part of this specification to the extent

referenced. The publications are referenced in text by basic designation

only.

B. American Concrete Institute (ACT):

355.2-07................. Qualification for Post-Installed Mechanical.

Anchors in Concrete and Commentary

C. American Institute of Steel Construction (AISC):

Load and Resistance Factor Design, Volume 1, Second Edition

D. American Society for Testing and Materials (ASTM): A36/A36M-08

............ Standard Specification for Carbon Structural

Steel

A53/A53M-10 ............. Standard Specification for Pipe, Steel, Black

and Hot-Dipped, Zinc-Coated, Welded and Seamless

A307-10 Standard Specification for Carbon Steel

Bolts

and Studs; 60,000 PSI Tensile Strength.

A325-10 Standard Specification for Structural Bolts,

Steel, Heat Treated, 120/105 ksi Minimum Tensile

Strength

A325M-09.................. Standard Specification for High-Strength Bolts
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A490-10.................Standard Specification for Heat-Treated Steel

Structural Bolts, 150 ksi. Minimum Tensile

Strength

A490M-10................Standard Specification for High-Strength Steel

Bolts, Classes 10.9 and 10.9.3, for Structural

Steel Joints [Metric]

A500/A500M-10............ Standard Specification for Cold-Formed Welded

and Seamless Carbon Steel Structural Tubing in

Rounds and Shapes A501--07 Specification for Hot-

Formed Welded and Seamless

Carbon Steel. Structural Tubing A615/A615M-

09 ...................... Standard Specification for Deformed and Plain

Billet-Steel Bars for Concrete Reinforcement

A992/A992M-06 ........... Standard Specification for Steel for Structural

Shapes for Use in Building Framing

A996/A996M-09 ..... Standard Specification for Rail-Steel and Axel-

Steel Deformed Bars for Concrete

Reinforcement

E488-96(R2003) ........ Standard Test Method for Strength of Anchors in

Concrete and Masonry Element

E. American Society of Civil Engineers (ASCE 7) Latest Edition_

F. International Building Code (IBC) Latest Edition

G. VA Seismic Design Requirements, H-18-8, February 2011

H. National Uniform Seismic Installation Guidelines (NUSIG)

I. Sheet Metal and Air Conditioning Contractors National Association

(SMACNA): Seismic Restraint Manual - Guidelines for Mechanical Systems,

1998 Edition and Addendum

1.5 REGULATORY REQUIREMENT:

A. IBC 2003.

B. Exceptions: The seismic restraint of the following items may be omitted:

1. Equipment weighing less than 400 pounds, which is supported directly

on the floor or roof.

2. Equipment weighing less than 20 pounds, which is suspended from the

roof or floor or hung from a wall.

3. All other piping less than 2 1,1 inches inside diameter, except for

automatic fire suppression systems.

4. All electrical conduits, less than 2 inches inside diameter.

PART 2 - PRODUCTS

2.1 STEEL:

A. Structural Steel: ASTM A36.

B. Structural. Tubing: ASTM A500, Grade B.
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C. Steel Pipe: ASTM A53, Grade B.

D. Bolts & Nuts: ASTM A307.

2.2 CAST-IN-PLACE CONCRETE:

A. Concrete: 28 day strength, = 3,000 psi

B. Reinforcing Steel: ASTM A615 deformed.

PART 3 - EXECUTION

3.1 CONSTRUCTION, GENERAL:

A. Provide equipment supports and anchoring devices to withstand the

seismic design forces, so that when seismic design forces are applied,

the equipment cannot displace, overturn, or become inoperable.

B. Provide anchorages in conformance with recommendations of the equipment

manufacturer and as shown on approved shop drawings and calculations.

C. Construct seismic restraints and anchorage to allow for thermal

expansion.

D. Testing Before Final Inspection:

1. Test 10-percent of anchors in masonry and concrete per ASTM E488, and

ACI 355.2 to determine that they meet the required load capacity. If

any anchor fails to meet the required load, test the next 20

consecutive anchors, which are required to have zero failure, before

resuming the 10-percent testing frequency.

2. Before scheduling Final Inspection, submit a report on this testing

indicating the number and location of testing, and what anchor-loads

were obtained.

3.2 EQUIPMENT RESTRAINT AND BRACING:

A. See drawings for equipment to be restrained or braced.

3.3 MECHANICAL PIPING; CONDUITS, AND TELECOMMUNICATION WIRES AND CABLE TRAYS

A . S u p p o r t a n d b r a c e m e c h a n i c a l p i p i n g ; e l e c t r i c a l , c o n d u i t s ; t o r e s i s t

d i r e c t i o n a l f o r c e s ( i a l e r a l , l o n g i t u d i n a 1 a n d v e r t i c a l ) .

B. Provide supports and anchoring so Lhat, upon application of seismic

forces, piping remains fully connected as operable•systems which will

not displace sufficiently to damage adjacent or connecting equipment, or

building members.

C. Seismic Restraint of Piping:

1. Design criteria:

a. Piping not resiliently supported: Restrain to support 60 -

percent of the weight of the system components and contents.

D. Piping Connections: Provide flexible connections where pipes connect to

equipment. Make the connections capable of accommodating relative •

differential movements between the pipe and equipment under conditions

of earthquake shaking.
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SECTION 13 34 19
METAL CANOPY SYSTEM

PART 1 - GENERAL

1.1 DESCRIPTION

This section covers materials, labor and equipment required to complete

the pre-engineered metal canopy shown and specified.

1.2 RELATED WORK

Concrete curbs and foundations: Section 03 30 53, CAST-IN-PLACE CONCRETE.

1.3 MANUFACTURERS QUALIFICATIONS

A. Approval by Contracting Officer is required of products or service of

proposed manufacturer, suppliers and installers, and will be based upon

submission by Contractor of certification that:

B. Manufacturer regularly and presently manufactures pre-engineered metal,

canopy as specified as one of its principal products.

C. Installer has technical qualifications, experience, trained personnel

and facilities to install specified items. Approval will not be given,

however, where experience record is one of unsatisfactory performance.

D. Manufacturer's product submitted has been in satisfactory and efficient

operation on three installations similar and equivalent to this project

for three years. Submit list of installations.

1.4 DESIGN CRITERIA

A. Design metal canopy to resist the dead load, the live load, and the

combination of these loads as set forth in Metal canopy Manufacturers

Association (MBMA) "Recommended Design Practices Manual":

1. Roof Live Load: 30 pounds per square foot applied on horizontal

projection of roof structure.

2. Wind Load: 20 pounds per square foot pressure.

3. Seismic loading as required by Uniform canopyCode.

B. Deflection Limits (Live and Wind Loads Only):

1. Roof Framing: L/270.

2. Roof Panels: L/180.

C. Metal canopycomponents shall be capable of supporting design loads

without permanent deformation, loss of watertightness, or disengagement

of any part of installation.

E. Structural steel sections shall be designed in accordance with AISC,

"Specification for. Structural Steel Canopy ". Light gage cold formed

structural members shall he designed in accordance with latest edition
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of AISI, "Specifications for the Design of Light Gage Cold Formed Steel

Structural Members". Welding shall comply with AWS Standard No. D1.1.

1.5 SUBMITTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, AND SAMPLES, furnish the following:

B. Samples: roof panels, 24-inch wide by 12 inch high sections, with

factory finish in specified colors. Fasteners for panels

C. Certificates:

1. Stating that the zinc coating on steel panels is the specified

t h i c k n e s s .

3. Indicating manufacturers and installers meet qualifications

specified.

4. Certificate test reports confirming compliance's with specified

bullet resistive rating.

D. Manufacturer's Literature and Data:

Metal. Panels

Sealing materials

E. Shop Drawings: Shop drawings, erection drawings and erection manuals

showing complete erection layouts, installation instructions, and

details of connections. Details and layouts shall show the steel

framing location, lengths, and markings of panels and other component

parts to correspond with sequence and procedure for erection. Shop

drawings shall show connections with adjoining work.

F. Structural Design Analysis:

1. Furnish complete structural design analysis for all structural

c o m p o n e n t s of t h e prefabricated metal canopy.

2 . P r o v i d e m a n u f a c t u r e r load tables indicating the selected panel

material, configuration and thickness meets the design requirements

f o r t h e s p a n s s h o w n .

1 _ 6 S T O R A G E AN D P R O T E C T I O N

M a t e r i a l s s t o r e d o n s i t e b e f o r e erection shall be stacked and covered

with suitable weather tight covering.. Store metal panels so that any

accumulated water will drain off. Panels shall not be stored in contact

with mater ials that cause staining. Materials having defects or damages

that effect appearance, serviceability or use will be r ej ec ted .

0 1 - 0 1 - 1 3
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1.7 WARRANTY

Prefabricated metal canopy shall be warranty against defects in

materials and workmanship, and that after erection completed work shall

be weather tight and shall be subject to the terms of the "Warranty of

Construction" Article in FAR clause 52.246-21, except that the warranty

period shall be two years.

LS APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by the

basic designation only.

B. American Society for Testing and Materials (ASTM):

A36/A36M-08 ............ Carbon Structural Steel.

A242/A242M-04(R2009).. High•Strength Low-Alloy Structural Steel.

A653/A653M•10 ..... Steel Sheet, Zinc-Coated. (Galvanized) or Zinc-

Iron-alloy-Coated (Galvannealed) by the Hot-Dip

Process

A1008/A1008M-12 ..........Steel, Sheet, Cold Rolled, Carbon, Structural,

High-Strength Low-Alloy

A1011/A1011M-72 ......... Steel, Sheet and Strip, Hot-Rolled, Carbon,

Structural, High-Strength Low-Alloy

8117-11 ................. Standard Practice for Operating Salt Spray

(Fog)

B209/209M-10 ............ Aluminum and Aluminum-Alloy Sheet and Plate

D522-93(R2008) ............Standard Test Methods for Mandrel Bend Test of

Attached Organic Coatings

D2244-11 ................ Standard Practice for Calculation of Color

Tolerances and Color Differences from

Instrumentally Measured Color. Coordinates

D2794-93(R2010) Standard Test Method for Resistance of

Organic

Coatings to the Effects of Rapid Deformation

D3359-09 Standard Test Methods for Measuring

Adhesion by

Tape Test

D4214-07 .................Standard Test Methods for Evaluating the Degree

of Chalking of Exterior Paint Films

G153-04(R2010) Standard Practice for Operating Enclosed Carbon

Arc Light Apparatus for Exposure of Nonmetallic

Materials



C. Metal Building Manufacturers Association (MBMA):
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1. Recommended Guide Specifications for Pre-Engineered Metal Buildings.

2. Recommended Design Practices Manual.

D. American Institute of Steel. Construction (AISC): 360-10

............ Specifications for Structural Steel. Buildings;

Allowable Stress Design and Plastic Design

(1989).

E. National Fire Protection Association (NFPA): 220-12Standard

Types of Building Construction.

F. American Welding Society (AWS):

D1.1/D1.1M-10 ........... Structural Welding Code-Steel..

G. American Iron and Steel. Institute (ATST):Cold Formed Steel Design

Manual Latest Edition.

Uniform and IBC Building Codes, Latest Edition.

I. Underwriters Laboratories, Inc. (UL): 752-

05(R2011) Bullet-Resisting Equipment.

PART 2 - PRODUCTS

2.1 MATERIALS

B. Steel Framing and Structural Steel Members: ASTM A36, A992, A500 Gr. B,

or A242, except uncoated steel for light gage members shall conform to

ASTM A1008 or A1011.

C. Panels:

1. Sheet Steel, galvanized light gage steel of specified thickness

shall conform to ASTM A653/A653M with G40 zinc coating each face

2. Aluminum: Sheet aluminum shall conform to ASTM B209, alloy 3004.

D. Joint Sealant: Sealant shall be heat-resisting compound having low

shrinkage factor; unaffected by water; with flash-point in excess of

400°C (750 degrees F). Sealant shall not migrate oil up to 120° (250

degrees F) nor exude oil under pressure. It shall, not skin, sag, nor

weep in panel joints under vibration up to temperature of 65°C (150

.degrees F), nor become brittle at temperature down to -1°C (30 degree

F).

E. Sealing Tape: Manufacturer's standard in color to match metal canopy

panels.

2.2 FABRICATION

A. General: Coordinate fabrication and erection of work with related work

of other trades. Provide cutouts and supplemental reinforcement as
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required to accommodate materials and work specified in other: sections

of the specifications.

B. Protection of Dissimilar Metals: Dissimilar materials which are not

compatible with adjoining materials when exposed to moisture shall be

separated by means of coatings, gaskets, or other effective means.

C. Steel Framework Fabrication:

1. Steel framing required for pre-engineered metal canopy shall be

coordinated with structural steel shown on drawings and specified in

Section 05 12 00, STRUCTURAL STEEL FRAMING. Columns and related

components shall be shop fabricated complete, with connection holes

for attachment of primary and secondary framing members and bracing.

2. Framing, purlins, girts, struts and miscellaneous steel members

required for attachment of pre-engineered metal canopy panels to

canopystructure shall be roll formed members complying with either

ASTM A1008/A1008M. Design, size, space and install members to meet

job and loading conditions. Members shall have factory-punched holes

and shall be furnished complete with angle clips and fastenings

required for attaching to structure.

3. Bolted connections shall use either ribbed or high-tensile steel.

bolts as appropriate for cacti connection.

4. Welding shall, be in accordance with AWS Standard. Operators shall be

qualified as prescribed by American Welding Society. Certification

shall be furnished upon request of Resident Engineer.

E. Roof Panels: Roofing panels shall be 0.0336 inch thick (22 gage)

minimum. Design roof panels with grade of steel or aluminum and

configuration of cross section capable of withstanding design load

conditions without exceeding specified stress and deflection

limitations, with same support configuration as that in proposed

canopy. Sheets shall be applied with a minimum sidelap of not less than

one full configuration. Exposed insulation for installation on inside

face of roof panels shall be semirigid insulation.

F. Flashing, Trim And Closures: Same material, gage and finish as adjacent

wall and roof panels. Fastenings shall be as specified for wall and

roof panels. Form or mold closure strips to match configuration of the

roofing or siding, Install closures wherever, necessary to insure

weather tight construction.
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2.3 FACTORY FINISH AND PAINTING

A. Wall and roof panels, including related components, accessories and

fastenings, shall have approved factory finish as follows:

1. Finish on the weather face of wall and roof panels, and related

components shall be a prime coat of epoxy primer with a finish coat

of Polyvinylidene Fluoride baked on coating thickness of (0.8-1.3

mils) with the following performance characteristics.

a. Salt Spray Test: ASTM B 117, minimum 1/ (500) /1 (1000) // hours.

Undercutting of the paint film from the score line shall not

exceed 2 mm (1/16 inch).

b. Accelerated Weathering Test: ASTM G 153, Method 2, Type D

app ara tus min imum 2 000 ho urs o r Type EH app ara tus min imum 5 00

h o u r s , n o c h e c k i n g , b l i s t e r i n g o r l o s s o f a d h e s i o n ; c o l o r c h a n g e

less than 5 NBS units by ASTM 0 2244 and chalking less than No. 8

rating by ASTM D 4214.

c. Flexibil i ty: ASTM D 522, Method A, 3 mm 1/8 inch diameter, 180

d e g r e e b e n d , n o e v i d e n c e o f f r a c t u r i n g t o t h e n a k e d e y e .

d. Adhesion: ASTM D 3359, Method B, for laboratory test and film

thickness less than 0.01 mm 5 mil and Method A for site tests.

There shal l be no f i lm removed by tape applied to 11 parallel

cuts spaced 3 mm 1/8 inch apart plus 11 similar cuts at right

angles.

e. Impact: ASTM D 2794, no loss of adhesion after direct and reverse

impact equal to 1.5 times metal thickness in mm mils, expressed

in m--kg inch-pounds.

2. Finish on exposed face of liner panel shall be off white baked

enamel suitable as a finished surface or as a base for field

painting.

B. Steel framing members shall be given one coat of shop paint.

E. Field paint all exterior exposed fastenings to match adjacent panels.

F. Abraded surfaces shall be wire-brushed and touched up with the same

materials as the shop prime or finish coat of paint.

G. For color of finish coat, see Section 09 06 00, SCHEDULE FOR FINISHES.

PART 3 - EXECUTION

3.1 ERECTION

A. Bolt settings and other dimensions shall be held to a tolerance of plus

or minus 3 mm (1/8-inch). Use templates or other gaging devices to
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assure accurate spacing of anchor bolts. Bolt field connections unless

otherwise shown or specified.

1. Set accurately bases or sill members to obtain uniform bearing and

m a i n t a i n e s t a b l i s h e d f l o o r l i n e e l e v a t i o n . A n c h o r s a n d a n c h o r b o l t s

for securing members to concrete curb or structural steel sub-frame

shall be of black steel, set accurately to templates and of proper

size to adequately resist applicable design loads at the base.

C. Roof Panels: Roof panels shall be applied with configurations running

in direction of roof slope. Supply panels with no transverse joints Lay

side laps away from prevailing winds, and seal side laps and end-laps

of roof with roof joint sealant. Roof shall be sealed at eaves, and

elsewhere as necessary to make roof weather tight. Plashing and/or

caulking shall. be accomplished in a manner that will assure complete

weather-tightness and method to be used shall be subject to approval by

Resident Engineer. Minimum end-laps for roofing for pre-engineered and

factory-punched laps shall be six inches; other minimum end-laps shall

be not less than 300 mm (12 inches).

D. Fasteners for Securing Roof: Fastening method, size and spacing shall

be as recommended by metal building manufacturer and as approved by

Resident Engineer. Fasteners shall be non-corrosive and of design that

will produce a weathertight connection. Clearly show fasteners and

fastening method on shop and erection drawings. Field paint exterior

exposed fastenings to match adjacent panels as specified in paragraph,

FACTORY FINISH AND PAINTING.

- - E N D

01-01-13
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SECTION 23 10 00
FACILITY FUEL SYSTEMS

PART 1 - GENERAL:.

1.1 DESCRIPTION:

A. R85 fuel, tanks, piping, and accessories located outside, aboveground as

shown on contract drawings. Refer to contract drawings for tank

capacities.

B. Tank fluid level monitoring and alarm systems.

C. Leak detection system for tanks and underground ptping.

D. Fuel Dispensers.

E. Fuel Pumps.

F. Fuel Management.

1.2 RELATED WORK:

A. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL

COMPONENTS.

1.3 QUALITY ASSURANCE:

A. Approval by Contracting Officer is required of products or services of

proposed manufacturers, suppliers and installers, and will be based on

Contractor's certification materials and installation are all

compatible for E85 fue l a nd that:

1. Manufacturers regularly and currently manufacture tanks, Lank and

piping accessories, tank fluid level monitoring and leak detection

systems, fuel dispensing and fuel management systems.

2. Manufacturers of steel tanks participate in the Quality Assurance

Program of the Steel Tank Institute (STI).

3. The design and size of each item of equipment provided for this

project is of current production and has been in satisfactory

operation on at least three installations for approximately three

years. Current models of fluid level and leak detection systems

with less than three years service experience are acceptable if

similar previous models from the same manufacturer have at least

three years service experience.

B. Apply and install materials, equipment and specialties in accordance

with manufacturer's written instructions. Conflicts between the

manufacturer's instructions and the contract drawings and

s p e c i f i c a t i o n s s ha l l be referred to the Resident Engineer (RE) f o r

resolution. Provide copies of installation instructions to the RE two

weeks prior to commencing installation of any item.
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C. All equipment shall he free from defects that would adversely affect

the performance, maintainability and appearance of individual

components or overall assembly.

D. Tanks, Secondary Containment Systems for Piping, Tank Level Monitoring

Systems, Leak Detection Systems, Fuel. Quality Management Systems, Fuel

Dispensing and Fuel Management Systems: Authorized manufacturers

representatives shall provide on-site training of installers and

supervision of the installation and testing of the equipment and

systems Lo assure conformance to written instructions of manufacturers.

E. Tank and piping installation contractor shall be certified as

acceptable by local, and state pollution control authorities.

F. Entire installation shall conform Lo requirements of local and state

pollution control authorities.

• G. Pipe Welding: Conform to requirements of ASME B31.1. Welders shall, show

evidence of qualification. Welders shall, utilize a stamp to identify

their work. Unqualified personnel will be rejected.

H. Where specified codes or standards conflict, consult the RE.

I. Label of Conformance (definition): Labels of accredited testing

laboratories showing conformance to the standards specified.

J. Equipment and materials installed shall be compatible in all respects

with other items being furnished and with existing items so that the

result will be a safe, complete and fully operational system which

conforms to contract requirements and in which no item is subject to

conditions beyond its design capabilities.

1.4 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, AND SAMPLES.

B. Aboveground Steel Tanks:

1. Drawings of tanks, supports, ladders, tank manholes, emergency

relief vents and all accessories. Include overall dimensions and

dimensional locations and sizes of pipe connections, and access

openings,

2. Recommended tank support locations.

3. Weight of entire Lank assembly, empty and flooded.

4. Design and construction of primary tanks, insulation, secondary

containment, supports, pipe connections, platforms.

5. Application and performance data on coatings from manufacturer of

coatings.
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6. Certification of compliance with specified standards.

7. Certification that steel. Lank manufacturer participates in Steel.

Tank Institute (STI) Quality Assurance Program.

8. Design, construction, performance, dimensions of emergency relief

vents.

9. Seismic Data: Refer to Section 13 05 41, SEISMIC RESTRAINT

REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.

C. Fuel Piping:

1. ASTM and UL compliance.

2. Grade, class or type, schedule number.

3. Manufacturer.

D. Pipe Fittings, Unions, Flanges:

1. ASTM and UL compliance.

2. ASTM standards number.

3. Catalog cuts.

4. Pressure and temperature rating.

E. Check Valves, Overfill Prevention Valves:

1. Catalog cuts showing design and construction.

2. Pressure and temperature ratings_

3. Pressure loss and flow rate data.

4. Materials of construction.

5. Accessories.

F. Leak Detection System:

1. Drawings, description and performance data on sensors, control

units.

2. Description of operation.

3. Layout of system.

4. Installation and operating instructions.

5. Data on interconnecting wiring systems to be furnished.

G. Tank Fluid Level Monitoring Instrumentation System:

1. Drawings showing instruments and in-tank sensing units, with

dimensions.

2. Design and construction of all elements of system.

3. Installation instructions.

H. Tank and Piping Accessories: Design, construction, and dimensions of

vent caps, fill boxes, fill caps, spill containers and other

accessories.

I. Fuel Management System:
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1. Drawings and description of all components and arrangement of

system.

2. Design and performance of pumps, filters.

3. Catalog data and operation of control system.

4. Installation instructions.

J. Fuel Dispensers

1. Certification of Complaince with specified standards.

2. Drawings and description of all components and arrangement of

system.

3. Design and performance of pumps, filters.

4. Catalog data and operation of control system.

5. Installation instructions.

1.5 DELIVERY, STORAGE AND HANDLING:

A. Protection of Equipment:

1. Equipment and material placed on the job site shall remain in the

custody of the Contractor until phased acceptance, whether or not

the Government has reimbursed the Contractor for the equipment and

material. The Contractor is solely responsible for the protection of

such equipment and material against any damage.

2. Place damaged equipment in first class, new operating condition; or,

replace same as determined and directed by the RE/COTR. Such repair

or replacement shall be at no additional cost to the Government.

3. Protect new equipment and piping systems against entry of foreign

matter on the inside. Clean both inside and outside before painting

or placing equipment in operation.

4. Existing equipment and piping being worked on by the Contractor

shall be under the custody and responsibility of the Contractor and

shall be protected as required for new work.

5. Protect plastic piping and tanks from ultraviolet light (sunlight).

B. Cleanliness of Equipment and Piping:

1. Exercise care in storage and handling of equipment and piping

material to be incorporated in the work. Remove debris arising from

cutting, threading and welding of piping.

2. Piping systems shall be flushed, blown or pigged•as necessary to

provide clean systems.

3. Clean interior of all tanks prior to delivery for beneficial use by

the Government.
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4. Contractor shall be fully responsible for all costs, damages and

delay arising from failure to provide clean systems and equipment.

1.6 APPLICABLE PUBLICATIONS:

A. The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by basic

designation only.

B. ASTM International (ASTM):

A36/A36M-08 .............. Carbon Structural Steel

A53/A53M-10 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless A106/A1O6M-10 Seamless

Carbon Steel Pipe for. High Temperature

Service

A126-04(R2009) Gray Iron Castings for Valves, Flanges and Pipe

Fittings

A234/A234M-10 ............ Piping Fittings of Wrought Carbon Steel and

Alloy Steel for Moderate and High Temperature

Service

B62-09 ................... Composition Bronze or Ounce Metal Castings

D2996-01(2007) Filament-Wound "Fiberglass" (Glass-Fiber-

Reinforced-Thermosetting-Resin) Pipe

C. American Society of Mechanical Engineers (ASME):

B16.5-09 ................. Pipe Flanges and Flanged Fittings (NPS 1/-24).

B16.11-09 ................ Forged Fittings, Socket-Welding and Threaded

B31.1-10 ................. Code for Pressure Piping, Power Piping with

Current Amendments

D. National Electrical Manufacturers Association (NEMA): 250-08

............ Enclosures for Electrical Equipment (1000 Volts

Maximum)

E. National Fire Protection Association (NFPA):

30-12 .................... Flammable and Combustible Liquids Code

30A ...................... Code for Motor Fuel Dispensing Facilities and

Repair Garages

70-11 ................... National. Electrical Code

F. Underwriters Laboratories Inc. (UL):

58-98 ................... Steel Underground Tanks for Flammable and

Combustible Liquids

' 142-10 ................... Steel Aboveground Tanks for Flammable and

Combustible Liquids
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971-06 ................... Non-Metallic Underground Piping for Flammable

Liquids 1316-06 .....Glass-Fiber-Reinforced

Plastic Underground

Storage Tanks for Petroleum Products 1146-07

.........................External Corrosion Protection .System for Steel

Underground Storage Tanks 2095-10 ... Protected

Above-ground Tanks for Flammable and

Combustible Liquids

G. Steel Tank Institute (STI):

F001...................... Standard for Fire Resistant Tanks

F894.......................ACT-100 Specification for External Corrosion

Protection of FRP Composite Steel Underground

Storage Tanks

F941 Standard for Fireguard Thermally Insulated

Aboveground Storage Tanks

P961 ACT-100-U Specification for External Corrosion

Protection of Composite Steel Underground

Storage Tanks

P3 STI-P3 Specification and Manual for External

Corrosion Protection of Underground Steel

Sto rage Tank s

8891 Recommended Practice for Hold Down Strap

Isolation

H. NACE international (Corrosion Engineers) (NACE):

NACE 3/SSPC-SP6-07 ....... Commercial Blast Cleaning

NACE 4/SSPC-SP7-07 ....... Brush-off Blast Cleaning

I. American Petroleum Institute (API):

1631-01 .................. Interior Lining and Periodic Inspection of

Underground Storage Tanks

1.7 PERMITS:

••Contractor shall obtain and complete all tank permit and registration

forms required by governmental authorities.

PART - 2 PRODUCTS:

2.1 ABOVEGROUND STEEL TANKS:

A . T y p e : F a c t o r y f a b r i c a t e d a l l w e l d e d s t e e l , horizontal cylindrical

configuration, atmospheric pressure, internal and external corrosion

protection as specified. In addition to specified requirements, tanks

shall be fabricated in accordance with Steel Tank Institute (S'I'T)



design standards by mant acturer that participates in STI Quality

Assurance Program.

B. Construction:

1. ASTM A36 steel, conform to UL 142. Inner and outer tanks of double

wall tanks shall both conform. Provide label of conformance.

2. Conform to NFPA 30, 30A, or 31 as applicable.

3. Double-wail, insulation between walls, conforming to STI F941

"Fireguard" construction, and to UL 2085. Provide label of

conformance.

4. Leaks and abrasions are not permitted. Maximum permissible

out-of-roundness of cylindrical shells is one percent of the

diameter.

5. Provide lifting lugs for rigging tanks.

6. Make provisions for leak detectors to be installed at lowest part of

interstitial space between walls of double-wall tanks.

C. Factory Cleaning: Clean interior: and exterior of tanks. Remove mill

scale, dirt, rust, oil, welding debris, loose coatings and coatings

incompatible with fuel stored or protective coating. Sandblast exterior

in accordance with MACE 3_

D. Factory Coating: Provide tanks•with exterior coat of rust resistant

metal primer. Coat interior from bottom of tank to 3 feet above bottom

in compliance with API RP1631.

E. Field Painting: Clean and coat all surfaces as specified in Section 09

91 00, PAINTING.

F. Pipe Connections to Tanks:

1. Conform to UL 142.

2. Pipe sizes 2 inches and smaller, threaded. Pipe sizes 2 1/2 inches

and larger, flanged, 150 pound ASME rating.

3. Welded joints required on steel piping located inside tanks.

4. Provide and coordinate tank connection quantities, sizes and types

• with requirements of tank level gage unit; sounding rod; vent, fill, •

supply and return pipes; and other pipes as shown.

5. On double-wall tanks, provide valved drain of interstitial space.

C. Tank Manholes: Provide quantity shown. Bolted cover type, gasketed.

H. Lifting Lugs: Provide for rigging tanks.

T. Emergency Relief Vents for Fire Exposure: Venting capacity shall

conform to NFPA 30 or 31 as applicable. Standard product of a

manufacturer, designed to automatically open at tank pressure of 2.5
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psi gage. Aluminum or cast iron construction with Teflon seating

surface. Provide separate vents for primary and secondary tanks.

I. Provide fittings for grounding per NEPA 70.

K. Seismic Design: Refer to Section 13 05 41, SEISMIC RESTRAINT

REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.

2 . 3 T A N K A N D P I P I N G A C C E S S O R I E S :

A. Vent Caps: Galvanized cast iron or cast aluminum with brass or bronze

screens, arranged to permit full venting and to prevent entry of

foreign material into the vent line. Same pipe size as vent pipe.

B. Fill Boxes:

1. Spill-container type enclosing a fill cap assembly with camlock hose

connector with closure coordinated with fittings used by fuel

supplier.

2. Watertight assembly, quick•opening corrosion-resistant stainless

steel watertight sealable cover, with minimum 15 gallon capacity.

3. Fill cap shall be lockable, tight-fill design with provision for

padlock on the top of the cap. Fill cap shall screw onto threaded

adapter that can be removed without removing fill box. Entire

assembly shall seal Light with no leakage during filling and when

cap is in place.

4. Provide special tools necessary for opening fill boxes and fill

caps.

C. Support horizontal portion of pipes located inside tank every 7 feet

maximum.

D. Furnish gauging chart, liters versus mm and gallons versus inches

depth.

E. Furnish sounding rod for each tank size. Mark rods in increments

representing five percent of tank capacity. Provide length of rod

suitable for tank depth. Rods shall be graduated in gallons.

2 . 4 P I P I N G , V A L V E S , F I T T I N G S :

A. Fuel supply and return, tank fill, vents, soundings.

B. Steel Pipe and Fittings:

1. Piping: Steel, seamless or electric resistance welded (ERW), ASTM

A53 Grade B or ASTM A106 Grade B, Schedule 40. Aboveground piping

shall be painted. Refer, to Section 09 91 00, PAINTING.

2. Joints: Socket or butt-welded. Threaded joints not permitted except

at valves, unions and tank connections.

3. Fittings:
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a. Butt-welded joints: Steel, ASTM A234, Grade B, ASME B16.9, same

schedule as adjoining pipe.

b. Socket-welded joints: Forged steel, ASME B16.11, 13 700 kPa (2000

p s i ) c l a s s .

4 . U n i o n s : M a l l e a b l e i r o n , 2 0 5 0 k P a ( 3 0 0 p s i ) c l a s s .

5 . C o m p a n i o n f l a n g e s : F l a n g e s a n d b o l t i n g , A S M E B 1 6 . 5 .

6 . We ld ing f l ange s : We ld neck , ASME B16 .5 , f o r ged ste e l . ASTM A105 , 150

psi.

C . V a l v e s .

1 . . P i p e S i z e s : A l l . R a t e d f o r 2 0 0 p s i w a t e r - o i l - g a s , s w i n g - t y p e ,

th re ade d en ds , AST M B6 2 b ron ze b od y . P ro v i de un i o n ad j ac e n t t o va l v e

s d i t a b l e f o r E 8 5 f u e l .

D . O v e r f i l l P r e v e n t i o n V a l v e : A u t o m a t i c v a l v e d e s i g n e d f o r a b o v e g r o u n d

tanks. Locate valve near the top o f the tank in the fill pipe. On

aboveground tanks, or tanks pressure-filled, provide single stage

v a l v e , r a t e d f o r f i l l f l o w an d p re s s u r e , w h i c h s t e p s f l o w completely at

95 percent of tank capacity. Valve shall include integral pressure

relief for, fuel line expansion and antisiphon feature.

2.5 LEAK DETECTION SYSTEMS:

A. Automatic digital continuous monitoring systems responsive to the

presence of water and hydrocarbons in the interstitial space of the

double-wall tanks, in the tank manhole access enclosures, and in the

secondary containment of fuel piping systems. System shall distinguish

between hydrocarbon and water and identity location of leak as to

i n d i v i d ua l . L an k a n d p i p i n g s y s t e m . S y s t em m a y be c om b i ne d w i t h t a n k

fluid level monitor and alarm system specified in Article, TANK FLUID

LEVEL MONITOR AND ALARM SYSTEM.

B. Functions and Arrangement:

1. Single control station to monitor all sensing probes.

2. Visual indicator to monitor and identify leaks as water or

hydrocarbon and location.

3. Indicators showing system status including faults and alarms.

4. On board printer that provides complete reports of al l system

functions upon command.

5. Panel circuit test button.

6. 95 dB audible alarm with silencing control, to sound when leak is

detected.

7 . E i g h t h o u r m e m o r y b a c k u p s y s t e m w i t h b a t t e r y .
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8. NEMA 250 Type 4 cabinet.

9. DL or other accredited testing laboratory listing.

10. R5232 Modbus communications with engineering control system boiler

plant computer workstation to indicate system in service and alarm

conditions.

C. Sensors:

1. Designed for required locations including: Insertion between walls

of double-wall tanks, in sumps in double-wall piping systems and in

tank manhole enclosures. Sensing points shall be at lowest point of

each tank or sump. Intrinsically safe design.

2. Sensing units shall detect presence of water and a minimum 0.125

inch thick layer of hydrocarbon on surface of water and minimum 2

inch thickness of hydrocarbon in area that has no water present.

3. Sensors shall be arranged to allow replacement of individual sensors

without disturbing other portions of leak detection system or fuel

storage and piping system. Underground sensors shall be accessed

through caps as grade.

4. Materials of construction shall be non-corroding.

5. Transmit status signal to control. unit.

2.6 TANK FLUID LEVEL MONITOR AND ALARM SYSTEMS:

A. Digital systems for central monitoring of fuel and water levels in all

fuel oil storage tanks in the project. High and low level visual and

audible alarms. Volumetric tank-tightness testing. Complete with all

transducing, transmitting, and receiving devices. On board printer to

provide complete report of all system functions upon command. System

may be combined with leak detection system specified in Article, LEAK

DETECTION SYSTEMS.

R. Fluid bevel Monitor:

1. Digital continuous readout, showing tank oil and water levels in

gallons, smallest reading one gallon. Provide identification of

product measured, measuring units, and the tank number.

2. Tank and fuel characteristics contained in preprogrammed non-

volatile field-replaceable databases. Protected power supply.

C. ugh and Low Fluid Level Alarm System:

1. Automatic continuous on-line monitoring of all tanks.

2. Visual and audible indicators combined with fluid level monitor..

Identify the tank that is in alarm condition.

3. Manual alarm test and silencing controls.
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4. Low level alarm actuation adjustable 0-25 percent of tank capacity.

High level alarm actuation adjustable 75-100 percent of Lank

capacity.

D. Locate all indicators, selector switches, alarms on face of wall-

mounted NEMA 250, Type 4 panel.

E. Remote Alarm Annunciator:

1. Visual and audible high level alarms adjacent to tank fill box

locations. Locate in NEMA 250 Typo 4X weatherproof exterior wall or

polo-mounted panels.

2. Alarm shall include flashing red light with 180 degree visibility

for each tank and 95 dB horn or 100 mm (4 inch) diameter bell..

Provide alarm silence control.

3. Provide identification sign: "WHEN ALARM SOUNDS - FUEL TANK FILLED

TO CAPACITY - DO NOT OVERFILL".

F. Modbus communication to engineering control system to indicate tank

fluid level and alarm conditions. Telephone modem communication

capability.

G. System Performance: Accuracy plus or minus 0.01 inch of fluid height in

inventory mode and 0.001 inch in leak detection mode. Automatic

compensation for fluid temperature changes. Volumetric tank tightness

sensitivity of 0.1 gph.

H. Sensors:

I. Provide sensor types such as magnetostrictive, capacitance, float,

hydrostatic and other, types as necessary for the applications.

2. Apply in accordance with manufacturer's instructions with provisions

for easy future replacement without need for excavation.

3. Provide for each hydrostatic sensor a constant flow differential

pressure regulator and pneumatic transmitter protected from fuel

contamination. Air supply shall include filter and over-pressure

protection. Provide desiccant-type dryer on air supply designed for

removal of water vapor. Dryer rating, minimum 280 cubic liters per

minute (10 scfm). Provide moisture indicator. Dryer may be deleted

if air supply source has a refrigerated dryer.

4. Float-type units shall be designed for installation and removal

through a 100 mm (4 inch) diameter vertical, pipe mounted in the top

of the tank.

I. Underground Wiring and Piping: Enclose in water-tight corrosion-

resistant conduit system sized and arranged as recommended by system
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manufacturer and conforming to Section 26 05 41, UNDERGROUND ELECTRICAL

CONSTRUCTION.

J. Code Conformance: NFPA-70.

2.7 CONCRETE FOUNDATIONS:

Concrete foundations for aboveground tanks are specified under Section

03 30 00, CAST-IN-PLACE CONCRETE.

2.8 BURIED UTILITY WARNING TAPE:

Tape shall be 0.004 inch thick, 6 inches wide, yellow polyethylene with

a ferrous metallic core, acid and alkali-resistant and shall have a minimum

strength of 1750 psi lengthwise and 1500 psi crosswise with an elongation

factor of 350 percent. Provide bold black letters on the tape identifying

the type of system. Tape color and lettering shall, be unaffected by

moisture and other substances contained in the backfill material.

2.9 FUEL DISPENSER

Unit and unit hardware shall be the factory fabricated type that conforms

to UL Subject 07A, except as modified herein compatible for E85 fuel.

Materials for unit components that will be in direct contact with the

fuel. shall be stainless steel or nickel plated aluminum. Unit shall. be

computer controlled, lighted, single sided, with hose outlets suitable for

single product delivery flow rate of 10 gallons per minute from each

nozzle. Unit shall be the self-contained type. Unit housing shall

include a locking mechanism for each nozzle to allow securing each nozzle

to the housing during non-operational periods. Dispenser shall be Dresser

Wayne Model E620, Gilbarco or approved equal.

A Accounting Meter and Display

Provide unit with positive displacement type meter and the

manufacturer's standard microprocessor that has the following

functions:

1. Displays: Solid state liquid crystal displays (LCD'S) with four-

digit volume display tp 99.99 gallons.

2. Totalizer: Fight-digit (999,999.99) electronic totalization with

identification for each product volume in gallons.

B. Filters

Provide a replaceable filter element on each product line with.: nominal

filtration efficiency of 0.025 mm with a flow rating.: equal. the rate of

the dispensing unit.

C. Battery Backup
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Provide battery backup with automatic charging circuits to hold data

for a minimum of three months without recharging. Sales display shall

remain visible for 15 minutes after power failure.

D. Interlocks

Provide nozzle supports interlocked to pump motor control switch to

start and stop the pump by nozzle removal and replacement. Provide

each unit with interlock switch and valve arrangement that prevents

flow of product until meter is reset after, dispensing nozzle is

returned to holder.

E. H o s e

Provide dispensing hose of the coaxial vapor recovery type certified by

the California Air Resources Board (CARD), gasoline and oil, resistant,

staticaLly grounded, flexible in sub-zero temperatures. Hose shall be

compatible with E85 fuel. Provide a minimum of 12 feet of hose.

Provide each hose with spring loaded cable to return device attached

near mid-length of hose.

F. Nozzles

Provide manully activated, automatic shutoff type nozzles with a latch-

open device. Nozzles shall have full hand insulator to prevent splash-

back. Nozzles shall be CARR certified for Stage II vapor recovery,

conatin an integral vapor valve.

G. Breakaway Device

Provide each produt hose with UL listed and CARB certified emergency

breakaway devise designed to retain liquid on both sides of breakaway

Point. Breakaway device shall have pressure balancing chamber to

override line pressure to prevent nuisance breaks caused by a

restriction in delivery hose diameter.

H. Emergency Shutoff Valve

Provide valve that conforms to UL 842. Valve shall provide complete

shutoff of a fuel line in the event a dispenser is dislocated or

overturned due to a sudden impact. Valve shall include a secondary

poppet to limit spillage from the dispenser, after a knockdown or during

installation.

I. Accessories

Equip each assembly with accessories such as built-in air eliminators,

line check valves, and lockable housing.

2.10 PUMPS
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Pumps shall be driven by an explosion-proof motor for Class I, Division

1, Group B hazardous locations as defined in NEPA 70. Pump assemblies

shall be statically and dynamically balanced for all flow rates from no

flow to 120 percent of design flow. Pump motors shall be non-

overloading throughout their entire pump curve.

A. Submersible Pump

Pump shall be the vertical type. Pump and motor combination shall,

operate totally submerged in the product of the storage tank. Pump

shall extend within 6 inches of the storage tank bottom. Pump fuel

inlets shall be horizontal. Pump mounting shall completely support

both the weight and vibration of the pump. Pump shall include a steel

lifting lug capable of supporting the weight of the entire pump and

motor assembly. Pump shall include a vertical solid shaft motor, base

mounting flange, horizontal pump discharge, low net positive suction

head (NPSH) first stage impellers, and dynamic and thrust balancing of

impellers. Pump shall be accessible for servicing without disturbing

connecting piping. Pump baseplate, casing, and bearing housing shall

be of cast iron construction. Pump shall be provided with a stainless

steel one piece pump shaft. Internal pump components in direct contact

with the fuel to be handled shall be of compatible construction. Pump

bearings shall be selected to give a nimimum L-10 rating life of 25,000

hours in continuous operation. Provide pump with flanged end piping

connections. Pump discharge line shall be fitted with an expansion

relief and antisiphon device.

B. Uploading Pump

Pump shall conform to CID A-A-50561, Type I, Style B. Mount pump and

driver on extended base plate with integral 3.4:1 gear ratio. Motor

starters on pumps shall be lockable. Pump shall have cast iron housing

with external bearings isolated from gasoline by mechanical seals.

Pump shall be sized and rated to deliver fuel from transport vehicle

into the on site tank at a rate of 200 gallon per minute. Pump shall

be Blackmer Model GX3E with 7.5 hp motor or approved equal.

C. Pump Control Panel

Panel shall include on and off indication lights for pump. Panel shall

have a manual switch to allow for the activation or deactivation of

pump.

2.11 SIGHT FLOW INICATOR

Indicator shall be constructed of [stainless steel] [carbon steel] and
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be provided with flanged end connections. Indicator, shall include an

internal rotating propeller to provide visual flow indication.

Indicator housing shall inclue a tempered glass observation port for

viewing the rotating propeller. Indicator shall have Buna-N seals.

2.12 FUEL MANAGEMENT SYSTEM

Provide a fuel management syste, capable of interfacing with the Wright

Express (WEX) and General Services Administration (GSA) Smart fuel card

processing systems. The controller shall be compatible with the GSA

controller to assist in the reimbursement for the E85 fuel. The system

shall be connected to one or more remote billing services by a high

speed telephone modem, for the purpose o f remote authorization,

recording, and billing transactions by fuel networks (such as Voyager),

and include set up of remote billing accounts and training.

Provide an on-demand monitoring and reporting system to track gallons

of fuel dispensed by vehicle ID, odometer reading, and date of fueling.

System should also be able to record quant i ty and date of any fue l

shipments to fill the tank. System shall he Fuelicaster 2500 or

approved equal.

PART 3 - EXECUTION

3.1 INSTALLATION AND TESTING, ABOVEGROUND TANKS:

A. Conform to NFPA 30 or 30A as applicable.

B. Support tanks on steel saddles welded to the tanks. Anchor to concrete

foundations. Provide molded neoprene isolation pads between the steel,

supports and the concrete foundation.

C. After tanks are installed, test steel, tanks with air pressure of 20 kPa

to 3 - 5 psi, using soapsuds to locate leaks. Repair leaks by chipping

to bare metal and rewelding. Retest until all leaks are repaired.

Repair all, damaged areas of prime coat on tanks . Test interstitial

area between steel tank walls with air at pressure recommended by tank

manufacturer. Tests shall be witnessed by the RE.

D. Surface finish coating for tanks is specified under Section 09 91 00


PAINTING.

E. Provide electrical grounding in accordance with NEPA 70.

3.2 INSTALLATION AND TESTING, LEAK DETECTOR SYSTEMS FOR TANKS AND PIPING:

A . W i r i n g s h a l l conform to NFPA 70.

B. Locate control monitor panels 5 feet: above grade on canopy column.



C. Test operation of each probe, and monitoring system with fuel and

water. If type of probe utilized is damaged by exposure to fuel,

provide temporary probe for testing monitoring system.

3.3 INSTALLATION, TANK FLUID LEVEL INDICATOR AND ALARM SYSTEM:

A. Wiring shall. conform to NFPA 70.

B. Locate level indicator and alarm panel 5 feet grade on canopy column.

C. Locate remote high level alarm in view of tank fill point, 0 feet

above grade.

3.4 INSTALLATION OF FUEL DISPENSING AND MANAGAEMENT SYSTEM:

A. Wiring shall conform to NFPA 70.

B. Locate emergency shut off in compliance with NFPA 30A.

3.5 FUEL FOR START-UP AND TESTING.

A. Contractor shall provide a minimum of 1,000 gallons of E-85 fuel for

start-up and operational testing. Fuel shall remain property of the

government upon completion of start-up operational testing and

training.

3.6 TRAINING

A. Contractor shall provide the services of factory certified technicians

on-site for VA operaljonal staff training for the following components.

A minimum of 2 hours training shall be dedicated to each component.

 Pumps

 Dispensers

 Fuel. Management System

 Fuel Level, Monitor and Alarm System

- E N D
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SECTION 26 05 11

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

PART 1 - GENERAL

1.1 DESCRIPTION

A. This section applies to all sections of Division 26.

B. Furnish and install, electrical systems, materials, equipment, and

accessories in accordance with the specifications and drawings.

Capacities and ratings of motors, conductors and cable, and other items

and arrangements for the specified items are shown on the drawings.

C. Conductor ampacities specified or shown on the drawings are based on

copper conductors, with the conduit and raceways sized per NEC.

Aluminum conductors are prohibited.

1.2 MINIMUM REQUIREMENTS

A. The International Building Code (IBC), National Electrical Code (NEC),

Underwriters Laboratories, Inc. (UL), and National Fire Protection

Association (NEPA) codas and standards are the minimum requirements for

materials and installation.

B. The drawings and specifications shall govern in those instances where

requirements are greater than those stated in the above codes and

standards.

1.3 TEST STANDARDS

A. All materials and equipment shall be listed, labeled, or certified by a

Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters

Laboratories, Inc. (UL), standards where test standards have been

established. Materials and equipment which are not covered by UL

standards will be accepted, providing that materials and equipment are

listed, labeled, certified or otherwise determined to meet the safety

requirements of a NRTL. Materials and equipment which no NRTL accepts,

certifies, lists, labels, or determines to be safe, will be considered

if inspected or tested in accordance with national industrial

standards, such as•ANSI, NEMA, and NETA. Evidence of compliance shall

include certified test reports and definitive shop drawings.

B. Definitions:

1. Listed: Materials and equipment included in a list published by an

organization that is acceptable to the Authority Having Jurisdiction

and concerned with evaluation of products or services, that

maintains periodic inspection of production or listed materials and

equipment or periodic evaluation of services, and whose listing
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states that the materials and equipment either meets appropriate

designated standards or has been tested and found suitable for a

specified purpose.

2. Labeled: Materials and equipment to which has been attached a label,

symbol, or other identifying mark of an organization that is

acceptable to the Authority Having Jurisdiction and concerned with

product evaluation, that maintains periodic inspection of production

of labeled materials and equipment, and by whose labeling the

manufacturer indicates compliance with appropriate standards or

performance in a specified manner.

3. Certified: Materials and equipment which:

a. Have been tested and found by a NRTL to meet nationally

recognized standards or to be safe for use in a specified manner.

b. Are periodically inspected by a•NRTL.

c. Bear a label, tag, or other record of certification.

4. Nationally Recognized Testing Laboratory: Testing laboratory which

is recognized and approved by the Secretary of Labor in accordance

with OSHA regulations.

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)

A. Manufacturer's Qualifications: The manufacturer shall regularly and

currently produce, as one of the manufacturer's principal products, the

materials and equipment specified for this project, and shall have

manufactured the materials and equipment for at least throe years.

B. Product Qualification:

1. Manufacturer's materials and equipment shall have been Ln

satisfactory operation, on three installations of similar size and

type as this project, for, at least three years.

2. The Government reserves the right to require the Contractor to

submit a list of installations where the materials and equipment

have been in operation before approval.

C. Service Qualifications: There shall be a permanent service organization

maintained or trained by the manufacturer which will render

satisfactory service to this instanation within four hours of receipt

of notification that service is needed. Submit name and address of

service organizations.

1.5 APPLICABLE PUBLICATIONS

A. Applicable publications listed in all Sections of Division 26 are the

latest issue, unless otherwise rioted.
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R. Products specif=ied in all sections of Division 20 shall comply with the

applicable publications listed in each section.

1.5 MANUFACTURED PRODUCTS

A. Materials and equipment furnished shall be of current production by

manufacturers regularly engaged in the manufacture of such items, and

for which replacement: parts shall be available.

B. When more than one unit of the same class or type of materials and

equipment is required, such units shall be the product of a single

manufacturer.

C. Equipment Assemblies and Components:

1. Components of an assembled unit need not be products of the same

manufacturer.

2. Manufacturers of equipment assemblies, which include components made

by others, shall assume complete responsibility for the final

assembled unit.

3. Components shall be compatible with each other and with the total

assembly for the intended service.

4. Constituent parts which are similar shall be the product of a single

manufacturer.

D. Factory wiring and terminals shall be identified on the equipment being

furnished and on all wiring diagrams.

1.7 VARIATIONS FROM CONTRACT REQUIREMENTS

A. Where the Government or the Contractor requests variations from the

contract requirements, the connecting work and related components shall

include, but not be limited to additions or, changes to branch circuits,

circuit protective devices, conduits, wire, feeders, controls, panels

and installation methods.

1.8 MATERIALS AND EQUIPMENT PROTECTION

A. Materials and equipment shall be protected during shipment and storage

against physical damage, vermin, dirt, corrosive substances, fumes,

moisture,• cold and rain.

1. Store materials and equipment indoors in clean dry space with

uniform temperature to prevent condensation.

2. During installation, equipment shall he protected against entry of

foreign matter, and be vacuum-cleaned both inside and outside before

testing and operating. Compressed air shall not be used to clean

equipment. Remove loose packing and flammable materials from inside

equipment.
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3. Damaged equipment shall he repaired or replaced, as determjned by

the Resident Engineer.

4. Painted surfaces shall be protected with factory installed removable

heavy kraft paper, sheet vinyl or equal.

5. Damaged paint on equipment shall be refinished with the same quality

of paint and workmanship as used by the manufacturer so repaired

areas are not obvious.

1.9 WORK PERFORMANCE

A. All electrical work shall comply with the requirements of NFPA 70

(NEC), NFPA 7013, NFPA 70E, OSHA Part 1910 subpart J - General

Environmental Controls, OSHA Part 1910 subpart K -- Medical and First

Aid, and OSHA Part 1910 subpart S - Electrical, in addition to other

references required by contract.

B. Job site safety and worker safety is the responsibility of the

Contractor.

C. Electrical, work shall be accomplished with all, affected circuits or

equipment de-energized. When an electrical outage cannot be

accomplished in this manner for the required work, the Vollowing

requirements are mandatory:

1. Electricians must use full protective equipment (i.e., certified and

tested insulating material to cover exposed energized electrical

components, certified and tested insulated tools, etc.) while

working on energized systems in accordance with NFPA 70E.

2. Before initiating any work, a job specific work plan must be

developed by the Contractor with a peer review conducted and

documented by the Resident Engineer and Medical Center staff. The

work plan must include procedures to be used on and near, the live

electrical equipment, barriers to be installed, safety equipment to

be used, and exit pathways.

3. Work on energized circuits or equipment cannot begin until prior

written approval is obtained from the Resident Engineer.

D. For work that affects existing electrical systems, arrange, phase and

perform work to assure minimal interference with normal functioning of

the facility. Refer to Article OPERATIONS AND STORAGE AREAS under

Section 01 00 00, GENERAL REQUIREMENTS.

E. New work shall he installed and connected to existing work neatly,

safely and professionally. Disturbed or damaged work shall be replaced
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or repaired to its prior conditions, as required by Section 01 OD 00,

GENERAL REQUIREMENTS.

F. Coordinate location of equipment and conduit with other trades to

minimize interference.

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS

A. Equipment location shall be as close as practical to locations shown on

the drawings.

B. Working clearances shall not be less than specified in the NEC.

C. Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed

equipment not readily accessible for operation and maintenance, the

equipment shall be removed and reinstalled as directed at no

additional cost to the Government.

2. "Readily accessible" is defined as being capable of being reached

quickly for operation, maintenance, or inspections without the use

of ladders, or without climbing or crawling under or over obstacles

such as, but not limited to, motors, pumps, piping, conduit and

raceways.

1.11 EQUIPMENT IDENTIFICATION

A. In addition to the requirements of the NEC, install an identification

sign which clearly indicates information required for use and

maintenance of items such as panelboards, motor controllers, control

devices and other significant equipment.

B. Identification signs for Normal Power System equipment shall be

laminated black phenolic resin with a white core with engraved

lettering. Lettering shall be a minimum of 12 mm (1/2 inch) high.

Identification signs shall indicate equipment designation, voltage,

number of phases, as applicable. Secure nameplates with screws.

C. Install adhesive are flash warning labels on all equipment as required

by NEPA 70E. Label shall indicate the arc hazard boundary (inches),

• working distance (inches), arc flash incident energy at the working •

distance (calories/cm2), required PPE category and description

including the glove rating, voltage rating of the equipment, limited

approach distance (inches), restricted approach distance (inches),

prohibited approach distance (inches), equipment/bus name, date

prepared, and manufacturer name and address.
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1.12 SUBMITTALS

A. Submit to the Resident Engineer in accordance with Section 01 33 23,

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

B. The Government's approval, shall be obtained for all materials and

equipment before delivery to the job site. Delivery, storage or

installation of materials and equipment which has not had prior

approval will not be permitted.

C. Al]. submittals shall include six copies of adequate descriptive

literature, catalog cuts, shop drawings, test reports, certifications,

samples, and other data necessary for the Government to ascertain that

the proposed materials and equipment comply with drawing and

specification requirements. Catalog cuts submitted for approval shall

be legible and clearly identify specific materials and equipment being

submitted.

D. Submittals for individual systems and equipment assemblies which

consist of more than one item or component shall be made for the system

or assembly as a whole. Partial submittals will not be considered for

approval.

1. Mark the submittals, "SUBMITTED UNDER SECTION

2. Submittals shall be marked to show specification reference including

the section and paragraph numbers.

3. Submit each section separately.

E. The submittals shall include the following:

1. Information that confirms compliance with contract requirements.

Include the manufacturer's name, model or catalog numbers catalog

information, technical data sheets, shop drawings, manuals,

pictures, nameplate data, and test reports as required.

2. Elementary and interconnection wiring diagrams for communication and

signal systems, control systems, and equipment assemblies. All

terminal points and wiring shall be identified on wiring diagrams.

3. Parts list which shall include information for, replacement parts and

ordering instructions, as recommended by the equipment manufacturer.

F. Maintenance and Operation Manuals:

1. Submit as required for systems and equipment specified in the

technical sections. Furnish in hardcover binders or an approved

equivalent.

2. Inscribe the following identification on the cover: the words

"MAINTENANCE AND OPERATION MANUAL," the name and location of the
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system, material, equipment, building, name of Contractor, and

contract name and number. Include in the manual the names,

addresses, and telephone numbers of each subcontractor installing

the system or equipment and the local representatives for the

material or equipment.

3. Provide a table of contents and assemble the manual to conform to

the table of contents, with tab sheets placed before instructions

covering the subject. The instructions shall be legible and easily

read, with large sheets of drawings folded in.

4. The manuals shall include:

a. Internal and interconnecting wiring and control diagrams with

data to explain detailed operation and control of the equipment.

b. A control sequence describing start-up, operation, and shutdown.

c. Description of the function of each principal item of equi.pment.

d. Installation instructions.

e. Safety precautions for operation and maintenance.

f. Diagrams and illustrations.

g. Periodic maintenance and testing procedures and frequencies,

including replacement parts numbers.

h. Performance data.

i. Pictorial "exploded" parts list with part numbers. Emphasis shall

be placed on the use of special tools and instruments. The list

shall: indicate sources of supply, recommended spare and

replacement parts, and name of servicing organization.

j. List of factory approved or qualified permanent servicing

organizations for equipment repair and periodic testing and

maintenance, including addresses and factory certification

qualifications.

G. Approvals will be based on complete submission of shop drawings,

manuals, test reports, certifications, and samples as applicable.

1.13 SINGULAR NUMBER

A. Where any device or part of equipment is referred to in these

specifications in the singular number (e.g., "the switch"), this

reference shall be deemed to apply to as many such devices as are

required to complete the installation as shown on the drawings.

1.14 ACCEPTANCE CHECKS AND TESTS

A. The Contractor, shall furnish the instruments, materials, and labor for

tests.
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B. Where systems are comprised of components specified in more than one

section of Division 26, the Contractor shall coordinate the

installation, testing, and adjustment of all components between various

manufacturer's representatives and technicians so that a complete,

functional, and operational system is delivered to the Government.

C. When test results indicate any defects, the Contractor shall repair or

replace the defective materials or equipment, and repeat the tests.

Repair, replacement, and retesting shall be accomplished at no

additional cost to the Government.

1.15 WARRANTY

A. All work performed and all equipment and material furnished under this

Division shall be free from defects and shall remain so for a period of

one year from the date of acceptance of the entire installation by the

Contracting Officer for the Government.

1.16 INSTRUCTION

A. Instruction to designated Government personnel, shall be provided for

the particular equipment or system as required in each associated

technical specification section.

B. Furnish the services of competent instructors to give full instruction

in the adjustment, operation, and maintenance of the specified

equipment and system, including pertinent safety requirements,

Instructors shall be thoroughly familiar with all aspects of the

installation, and shall be trained in operating theory as well as

practical operation and maintenance procedures.

C. A training schedule shall be developed and submitted by the Contractor .

and approved by the Resident Engineer at least 30 days prior to the

planned training.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

- -END -
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SECTION 26 05 19

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 DESCRIPTION

A. This section specifies the furnishing, installation, connection, and

testing of the electrical conductors and cables for use in electrical

systems rated 600 V and below, indicated as cable(s), conductor(s),

wire, or wiring in this section.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:

Requirements that apply to all sections of Division 26.

B. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:

Requirements for personnel safety and to provide a low impbdance path

for possible ground fault currents.

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits

for conductors and cables.

D. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION: Installation of

conductors and cables in'manholes and ducts.

1 . 3 Q U A L I T Y A S

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 FACTORY TESTS

A. Conductors and cables shall be thoroughly tested at the factory per

NEMA to ensure that there are no electrical defects. Factory tests

shall be certified.

1.5 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05 11,

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with

drawings and specifications.

b. Submit the following data for approval:

1) Electrical ratings and insulation type for each conductor and

cable.

2) Splicing materials and pulling lubricant.

2. Certifications: Two weeks prior to final inspection, submit the

following.
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a. Certification by the manufacturer that the conductors and cables

conform to the requirements of the drawings and specifications.

b. Certification by the Contractor that the conductors and cables

have been properly installed, adjusted, and tested. 1.6 APPLICABLE

PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,

supplements and errata) form a part of this specification to the extent

referenced. Publications are reference in the text by designation only.

B. American Society of Testing Material (ASTM):

D2301-10 Standard Specification for Vinyl Chloride

Plastic Pressure-Sensitive Electrical

Insulating Tape

D2304-10 ...............Test Method for Thermal Endurance of Rigid

Electrical Insulating Materials

D3005-10 Low-Temperature Resistant Vinyl Chloride

Plastic Pressure-Sensitive Electrical

Insulating Tape

C. National Electrical Manufacturers Association (NEMA): WC 70-09

........... Power Cables Rated 2000 Volts or Less for the

Distribution of Electrical Energy

D. National Fire Protection Association (NFPA): 70-

11 ..................... National Electrical Code (NEC)

E. Underwriters Laboratories, Inc. (lt):

44-10 .................. Thermoset-Insulated Wires and Cables

83-08 ................... Thermoplastic-Insulated Wires and Cables

467•07 .................. Grounding and Bonding Equipment

486A-486B-03 .......... Wire Connectors

486C-04 ................ Splicing Wire Connectors

486D-05 ............... Sealed Wire Connector Systems

486E-09 ............... Equipment Wiring Terminals for Use with

Aluminum and/or Copper Conductors

5148-04.....................Conduit, Tubing, and Cable Fittings

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A. Conductors and cables shall be in accordance with NEMA, UL, as

specified herein, and as shown on the drawings.

B. All conductors shall be copper.

C. Single Conductor and Cable:
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1. No. 12 AWG: Hinimum size, except where smaller sizes are specified

herein or shown on the drawings.

2. No. 8 AWG and larger: Stranded.

3. No. 10 AWG and smaller: Solid; except shall be stranded for foal

connection to motors, transformers, and vibrating equipment.

4. insulation: TIMN-THWN.

D. Color Code:

1.. No. 10 AWG and smaller: Solid color insulation or solid color

coating.

2. No. 8 AWG and larger: Color-coded using one of the following

methods:

a. Solid color insulation or solid color coating.

b. Stripes, bands, or hash marks of color specified.

c. Color using 19 mm (0.75 inches) wide tape.

3. Conductors shall be color-coded as follows:

208/120 V Phase

Black A

Red B

Blue C

White Neutral

2.2 SPLICES

A. Splices shall be in accordance with NEC and UL.

B. Above Ground Splices for. No. 10 AWG and Smaller:

1. Solderless, screw-on, reusable pressure cable type, with integral

insulation, approved for copper conductors.

2. The integral insulator shall have a skirt to completely cover the

stripped conductors.

3. The number, size, and combination of conductors used with the

connector, as listed on the manufacturer's packaging, shall be

strictly followed.

C. Above Ground Splices for No. 8 AWG to No. 4/0 AWG:

1. Compression, hex screw, or bolt clamp-type of high conductivity and

corrosion-resistant material, listed for use with copper and

aluminum conductors.

2. Insulate with materials approved for the particular use, location,

voltage, and temperature. Insulation level shall be not less than

the insulation level of the conductors being joined.
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3. Splice and insulation shall be product of the same manufacturer.

4. All bolts, nuts, and washers used with splices shall be zinc-plated

steel.

D. Plastic electrical insulating tape: Per ASTM D2304, flame-retardant,

cold and weather resistant.

2.3 CONNECTORS AND TERMINATIONS

A. Mechanical type of high conductivity and corrosion•resistant material,

listed for use with copper conductors.

B. Long barrel compression type of high conductivity and corrosion-

resistant material, with minimum of two compression indents per wire,

listed for use with copper conductors.

C. A l l bo l t s , n u t s , an d w a sh er s us ed t o c o nne c t c o nn e c t i on s a nd

terminations to bus bars or other termination points shall be zinc--

plated stee l .

2.4 CONTROL WIRING

A. Unless otherwise specified elsewhere in these specifications, control

wiring shall be as specified herein, except that the minimum size shall

be not less than No. 14 AWL.

B. Control wiring shall be sized such that the voltage drop under in-rush

condi t i ons does not adversely affect operation of the controls. 2 .5 WIRE

LUBRICATING COMPOUND

A. Lubr i cat ing compound sha l l be sui t ab l e f o r the wi r e insula t ion and

conduit, and shall not harden or become adhesive.

PART 3 - EXECUTION

3.1 GENERAL

A. Install conductors in accordance with the NEC, as specified, and as

shown on the drawings.

B. Install all conductors in raceway systems.

C. Splice conductors only in outlet boxes or junction boxes.

D. Conductors of different systems (e.g., 120 V and 277 V) shall not be

installed in the same raceway.

E. In panelboards, cabinets, wireways, switches, enclosures, and equipment

assemblies, neatly form, train, and tie the conductors with non-

metallic ties.

F. For, connections to motors and vibrating equipment, stranded conductors

shall be used only from the last fixed point of connection to the

motors or vibrating equipment.
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G. Use expanding foam or non-hardening duct-seal to seal conduits entering

a building, after installation of conductors.

H. Conductor and Cable Pulling:

1. Provide installation equipment that will prevent the cutting or

abrasion of insulation during pulling. Use lubricants approved for

the cable.

2. Use nonmetallic pull ropes.

3. Attach pull ropes by means of either woven basket grips or pulling

eyes attached directly to the conductors.

4. All conductors in a single conduit shall be pulled simultaneously.

5. Do not exceed manufacturer's recommended maximum pulling tensions

and sidewall pressure values.

I. No more than three branch circuits shall be installed in any one

conduit.

J. When stripping stranded conductors, use a tool that does not damage the

conductor or remove conductor, strands.

3.2 SPLICE AND TERMINATION INSTALLATION

A. Splices and terminations shall be mechanically and electrically secure,

and tightened to manufacturer's published torque values using a torque

screwdriver or wrench.

B. Where the Government determines that unsatisfactory splices or

terminations have been installed, replace the splices or terminations

at no additional cost to the Government.

3.3 CONDUCTOR IDENTIFICATION

A. When using colored tape to identify phase, neutral, and ground

conductors larger than No. 8 AWG, apply tape in half-overlapping turns

for a minimum of 75 mm (3 inches) from terminal points, and in junction

boxes and pullboxes. Apply the last two laps of tape with no tension to

prevent possible unwinding. Where cable markings are covered by tape,

apply tags to cable, stating sire and insulation type.

3.4 CONTROL WIRING INSTALLATION

A. Unless otherwise specified in other sections, install control wiring

and connect to equipment to perform the required Functions as specified

or as shown on the drawings.

B. Install, a separate power supply circuit for each system, except where

otherwise shown on the drawings.

3.5 CONTROL WIRING IDENTIFICATION

A. Install a permanent wire marker on each wire at each termination.
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B. Identifying numbers and letters on the wire markers shall correspond to

those on the wiring diagrams used for installing the systems.

C. Wire markers shall retain their markings after cleaning.

3.6 ACCEPTANCE CHECKS AND TESTS

A. Perform in accordance with the manufacturer's recommendations_ In

addition, include the following:

1. Visual Inspection and Tests: Inspect physical condition.

2. Electrical tests:

a. After installation but before connection to utilization devices,

such as fixtures, motors, or appliances, test conductors phaseto-

phase and phase to ground resistance with an insulation

resistance tester.

b. Applied voltage shall be 500 V DC for 300 V rated cable, and 1000

V DC for 600 V rated cable. Apply test for one minute or until

reading is constant for 15 seconds, whichever is longer. Minimum

insulation resistance values shall not be less than 25 megohms

for 300 V rated cable and 100 megohms for 600 V rated cable.

c. Perform phase rotation test on all three-phase circuits.

END
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SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 DESCRIPTION

A. This section specifies the furnishing, installation, connection, and

testing of grounding and bonding equipment, indicated as grounding

equipment in this section.

B. "Grounding electrode system" refers to grounding electrode conductors

and all electrodes required or allowed by NEC, as well as made,

supplementary, and lightning protection system grounding electrodes.

C. The terms "connect" and "bond" are used interchangeably in this section

and have the same meaning.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:

Requirements that apply to all sections of Division 26.

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:

Low-voltage conductors.

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit and

boxes.

D. Section 26 24 16, PANELBOARDS: Low-voltage panelboards.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05 11,

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with

drawings and specifications.

b. Submit plans showing the location of system grounding electrodes

and connections, and the routing of aboveground and underground

grounding electrode conductors.

2. Test Reports:

a. Two weeks prior to the final inspection, submit ground resistance

field test reports to the Resident Engineer.

3. Certifications:

a. Certification by the Contractor that the grounding equipment has

been properly installed and tested.
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1.5 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,

supplements, and errata) form a part of this specification to the

extent referenced. Publications are referenced in the text by

designation only.

B. American Society for Testing and Materials (ASTM):

B1•07 ....................Standard Specification for Hard-Drawn Copper

Wire

B3-07................... Standard Specification for Soft or Annealed

Copper Wire

B8-11 ...Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard,

or Soft

C. Institute of Electrical and Electronics Engineers, Inc. (IEEE):

81-83 IEEE Guide for Measuring Earth Resistivity,

Ground Impedance, and Earth Surface Potentials

of a Ground System Part 1: Normal Measurements

D. National Fire Protection Association (NFPA):

70-11 ....................National Electrical Code (NEC)

70E•12 ...................National Electrical Safety Code

E. Underwriters Laboratories, Inc. (U1):

44-10 ...................Thermoset-Insulated Wires and Cables

83-08 ...................Thermoplastic-Insulated Wires and Cables

461-07 ..................Grounding and Bonding Equipment

PART 2 - PRODUCTS

2.1 GROUNDING AND BONDING CONDUCTORS

• A. Equipment grounding conductors shall be insulated stranded copper,

except that sizes No. 10 AWG and smaller shall be solid copper.

Insulation color shall be continuous green for all equipment grounding

conductors, except that wire sizes No. 4 AWG and larger shall be

identified per NEC.

B. Bonding conductors shall be bare stranded copper, except that sizes No.

10 AWG and smaller shall, be hare solid copper. Bonding conductors

shall be stranded for final connection to motors, transformers, and

vibrating equipment.

C. Conductor sizes shall not be less than shown on the drawings, or not

less than required by the NEC, whichever is greater.

D. Insulation: THHN-THWN.
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2,2 GROUND RODS

A. Steel or copper clad steel, 19 mm (0.15 inch) diameter by 3 M (10 feet)

long.

B. Quantity of rods shall be as required to obtain the specified ground

resistance.

PART 3 - EXECUTION

3.1 GENERAL

A. Install grounding equipment in accordance with the NEC, as shown on the

drawings, and as specified herein.

R. Equipment Grounding: Metallic piping, building structural steel,

electrical enclosures, raceways, junction boxes, outlet boxes,

cabinets, machine frames, and other conductive items in close proximity

with electrical circuits, shall be bonded and grounded.

3.2 RACEWAY

A. Conduit Systems:

1. Ground all metallic conduit systems. All metallic conduit systems

shall contain an equipment grounding conductor.

2. Metallic conduits which terminate without mechanical. connection to

an electrical equipment housing by means of locknut and bushings or,

adapters, shall, be provided with grounding bushings. Connect

bushings with a equipment grounding conductor to the equipment

ground bus_

B_ Feeder and Branch Circuits: Install equipment grounding conductors with

al l feeder , power and lighting branch circuits.

C . B o x e s , C a b i n e t s , E n c l o s u r e s , an d P an e l b o a r d s :

1. Bond the equipment grounding conductor to each pullbox, junction

box, outlet box, device box, cabinets, and other enclosures through

which the conductor passes.

2. Provide lugs in each box and enclosure for equipment grounding

conductor termination.

D. Receptacles shall not be grounded through their mounting screws.•Ground •

receptacles with a jumper from the receptacle green ground terminal to

the dev i ce bo x gro un d sc r ew an d a j ump e r t o the branch circuit

equ ipment g ro undi n g co nd uc to r .

E. Ground lighting fixtures to the equipment grounding conductor of the

wiring system. Fixtures connected with flexible conduit shall have a

green ground wire included with the power wires from the fixture

through the flexible conduit to the first outlet box.
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V. F i xed el ec t r i ca l app l i ances and equ ipment shal l be prov ided w i th a

ground lug for termination of the equipment grounding conductor. 3.3

CORROSION INHIBITORS

A. When making grounding and bonding connections, apply a corrosion

inhibitor to all contact surfaces. Use corrosion inhibitor appropriate

for protecting a connection between the metals used.

3.4 CONDUCTIVE PIPING

A. Bond all conductive piping systems, interior and exterior, to the

grounding electrode system. Bonding connections shall be made as close

as practical to the equipment ground bus.

3.5 GROUND RESISTANCE

A. Grounding system resistance to ground shall not exceed 5 ohms. Make any

modifications or additions to the grounding electrode system necessary

for compliance without additional cost to the Government. Final tests

shall ensure that this requirement is met.

B. Grounding system resistance shall comply with the electric utility

company ground resistance requirements.

3.6 GROUND ROD INSTALLATION

A. For outdoor installations, drive each rod vertically in the earth,

until top of rod is 610 aim (24 inches) below final grade.

B. Where rock or impenetrable soil prevents the driving of vertical ground

rods, install, angled ground rods or grounding electrodes in horizontal

trenches to achieve the speci f ied ground resistance.

3.7 ACCEPTANCE CHECKS AND TESTS

A. Resistance of the grounding electrode system shall be measured using a

four-terminal fall-of-potential method as defined in IEEE 81.

B. Resistance measurements of separate grounding electrode systems shall

h e m ade be f o r e t he sys t ems a re b on de d t oge t he r . Th e combined

resistance of separate systems may be used to meet the required

resistance, but the specified number of e lectrodes must st i l l be

provided.

END

26 05 26 - 4
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SECTION 26 05 33

RACEWAY AND BOXES FOR ELECTRICAL, SYSTEMS

PART 1 - GENERAL

1.1 DESCRIPTION

A. This section specifies the furnishing, installation, and connection of

conduit, fittings, and hoses, to form complete, coordinated, grounded

raceway systems. Raceways are required for all wiring unless shown or

specified otherwise.

R. Definitions: The term conduit, as used in this specification, shall mean

any or all of the raceway types specified.

1.2 RELATED WORK

A. Section 07 92 00, JOINT SEALANTS: Sealing around conduit penetrations

through the building envelope to prevent moisture migration into the

building.

R. Section 09 91 00, PAINTING: Identification and painting of conduit and

other. devices.

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General

electrical requirements and items that are common to more than one

section of Division 26.

D. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:

Requirements for personnel safety and to provide a low impedance path

for possible ground fault currents.

E. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION: Underground

conduits.

1.3 QUALITY ASSURANCE

Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS

FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL

INSTALLATIONS, submit the following:

A. Manufacturer's Literature and Data: Showing each cable type and rating.

The specific item proposed and its area of application shall be

identified on the catalog cuts.

B . C e r t i f i c a t i o n s :

1. Two weeks prior to the final inspection, submit four copies of the

following certifications to the Resident Engineer:

a. Certi fication by the manufacturer that the material conforms to

the requirements of the drawings and specifications.

b. Certification by the contractor that the material has been

properly installed.
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1.5 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,

supplements, and errata) form a part of this specification to the extent

referenced. Publications are referenced in the text by designation only.

B. American National Standards Institute (ANSI):

C80. 1-05..................Electrical Rigid Steel Conduit

C80.3-05 .............. Steel Electrical Metal. Tubing

C. National Fire Protection Association (NEPA): 70-

08 National Electrical Code (NEC)

0. Underwriters Laboratories, Inc. (UL):

6-07 .....................Electrical Rigid Metal Conduit - Steel

50-95 Enclosures for Electrical Equipment

360-093.................Liquid-Tight Flexible Steel Conduit

467-07 ..................Grounding and Bonding Equipment

514A-04 ................. Metallic Outlet Boxes

514B-04 Conduit, Tubing, and Cable Fittings

F. National Electrical Manufacturers Association (NEMA):

FB1-07 Fittings, Cast Metal Boxes and Conduit Bodies

for Conduit, Electrical Metallic Tubing and

Cable

PART 2 - PRODUCTS

2.1 MATERIAL

A. Conduit Size: In accordance with the NEC, but not less than 0.5 in [13

mm] unless otherwise shown.

B. Conduit:

1. Rigid stool: Shall conform to UL 6 and ANSI 080.1.

2. Liquid-tight flexible metal conduit: Shall conform to UL 360.

C. Conduit Fittings:

1. Rigid steel fittings:

a. Fittings shall meet the requirements. of UL 514B and NEMA FBi.

b. Standard threaded couplings, lockouts, bushings, conduit bodies,

and elbows: Only steel, or, malleable iron materials are acceptable.

c. Locknuts: Bonding type with sharp edges for digging into the metal •

wall of an enclosure.

d. Bushings: Metallic insulating type, consisting of an insulating

insert, molded or locked into the metallic body of the fitting.

Bushings made entirely of metal or nonmetallic material are not

permitted.

e. Sealing fittings: Threaded cast iron typo. Use continuous drain-

typo sealing fittings to prevent passage of water vapor.

2. Liquid-tight flexible metal conduit fittings:
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a. Fittings shall meet the requirements of UL 514B and NENIA

b. Only steel or malleable iron materials are acceptable.

c. Fittings must incorporate a threaded grounding cone, a steel or

plastic compression ring, and a gland for tightening. Connectors

shall have insulated throats.

3. Expansion and deflection couplings:

a. Conform to UL 467 and UL 514B.

b. Accommodate a 0.75 in [19 mm] deflection, expansion, or

contraction in any direction, and allow 30 degree angular

deflections.

c. Include internal flexible metal braid, sized to guarantee conduit

ground continuity and a low-impedance path for fault currents, in

accordance with UL 467 and the NEC tables for equipment grounding

conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, moisture and

heat-resistant molded rubber material with stainless steel jacket

clamps.

D. Conduit Supports:

1. Parts and hardware: Zinc-coat or provide equivalent corrosion.

protection.

2. Individual Conduit Hangers: Designed for the purpose, having a

pre--assembled closure bolt and nut, and provisions for receiving a

hanger rod.

3. Solid Masonry and Concrete Anchors: Self-drilling expansion shields,

or machine bolt expansion.

S. Outlet, Junction, and Pull Boxes:

1. UL-50 and UL-514A.

2. Cast metal where required by the NEC or shown, and equipped with

rustproof boxes.

3. Sheet metal boxes: Galvanized steel, except where otherwise shown.

4. Surface-mounted wall or ceiling boxes shall be installed with

surface-style flat or raised covers.

PART 3 - EXECUTION

3.1 PENETRATIONS

A. Cutting or Holes:

I.. Obtain the approval of the Resident Engineer prior to drilling

through structural elements.

2. Cut holes through concrete and masonry in new and existing structures

with a diamond core drill or concrete saw. Pneumatic hammers, impact

electric, hand, or manual, hammer-type drills are not allowed, except

0 9 -10
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where permitted by the Resident Engineer as required by limited

working space.

B. Waterproofing: At floor and exterior wall conduit penetrations,

completely seal clearances around the conduit and make watertight, as

specified in Section 07 92 00, JOINT SEALANTS.

3.2 INSTALLATION, GENERAL

A. In accordance with Oh, NEC, as shown, and as specified heroin.

B. Install conduit as follows:

1. In complete mechanically and electrically continuous runs before

pulling in cables or wires.

2. Flattened, dented, or deformed conduit is not permitted. Remove and

replace the damaged conduits with new undamaged material.

3. Assure conduit installation does not encroach into the ceiling height

head room, walkways, or doorways.

4. Cut square, ream, remove burrs, and draw up tight.

5. Independently support conduit at 9 ft [2.4 M] on centers. Do not use

other supports, i.e., suspended ceilings, suspended ceiling

supporting members, lighting fixtures, conduits, mechanical piping,

or mechanical ducts.

6. Support within 12 in [300 mm] of changes of direction, and within 12

in [300 'um] of each enclosure to which connected.

7. Close ends of empty conduit with plugs or caps at the rough-in stage

until wires are pulled in, to prevent entry of debris.

8. Conduit installations under fume and vent hoods are prohibited.

9. Secure conduits to cabinets, junction boxes, pull•boxes, and outlet

boxes with bonding type locknuts. For rigid conduit installations,

provide a locknut on the inside of the enclosure, made up wrench

tight. Do not make conduit connections to junction box covers.

10.Conduit bodies shall only be used for changes in direction, and shall

not contain splices.

C. Conduit Bends:

I. Make bends with standard conduit bending machines.

2. Conduit hickey may be used for slight otfsets and for straightening

stubbed out conduits.

3. Bending of conduits with a pipe tee or vise is prohibited.

D. Layout and Homeruns:

1.. Install, conduit with wiring, including homeruns, as shown on

drawings.

2. Deviations: Make only where necessary to avoid interferences and only

after drawings showing the proposed deviations have been submitted

approved by the Resident Engineer.
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3.3 EXPOSED NORK INSTALLATION

A. Conduit for Conductors 600 V and Below: Rigid steel.

B. Align and run conduit parallel or perpendicular to the building lines.

C. Install horizontal runs close to the ceiling or beams and secure with

conduit straps.

D. Support horizontal or, vertical runs at not over 8 ft [2.4 M] intervals.

E. Painting:

1. Paint exposed conduit as specified in Section 09 91 00, PAINTING.

3.4 DIRECT BURIAL INSTALLATION

Refer to Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION.

3.5 HAZARDOUS LOCATIONS

A. Use rigid steel conduit only, notwithstanding requirements otherwise

specified in this or other sections of these specifications.

B. Install UL approved sealing fittings that prevent passage of explosive

vapors in hazardous areas equipped with explosion-proof lighting

fixtures, switches, and receptacles, as required by the NEC.

3.6 WET OR DAMP LOCATIONS

A. Unless otherwise shown, use conduits of rigid steel.

B. Provide sealing fittings to prevent passage of water vapor whore

conduits pass from warm to cold locations.

3.7 MOTORS AND VIBRATING EQUIPMENT

A. Use flexible metal conduit for connections to motors and other

electrical equipment subject to movement, vibration, misalignment,

cramped quarters, or noise transmission.

B. Use liquid•tight flexible metal conduit for installation in exterior

locations, corrosive atmosphere, and locations subject to seepage or

dripping.of oil, grease, or water. Provide a green equipment grounding

conductor with flexible metal conduit.

3.8 CONDUIT SUPPORTS, INSTALLATION

A. Safe working load shall not exceed one-quarter of proof test load of

fastening devices.

B. Use pipe straps or individual conduit hangers for supporting individual

conduits.

C. Support conduit independently of junction boxes, pull-boxes, fixtures,

suspended ceiling T-bars, angle supports, and similar items.

D. Fasteners and Supports in Solid Masonry and Concrete:

1. New Construction: Use steel or malleable iron concrete inserts set in

place prior to placing the concrete.

2. Existing Construction:
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a. Steel expansion anchors not less than 0.25 in [6 mm] bolt size and

not less than 1.125 in [28 mm] embedment.

b. Power set fasteners not less than 0.25 in [6 mm] diameter with

depth eV penetration not less than 3 in [75 mm].

c. Use vibration and shock-resistant anchors and fasteners for

attaching to concrete ceilings.

E. Hollow Masonry: Toggle bolts.

F. Bolts supported only by plaster or gypsum wallboard are not acceptable.

G. Metal Structures: Use machine screw fasteners or other devices

specifically designed and approved for the application.

H. Attachment by wood plugs, rawl plug, plastic, lead or soft metal

anchors, or wood blocking and bolts supported only by plaster is

prohibited.

I. Chain, wire, or perforated strap shall not be used to support or fasten

conduit.

J. Spring steel type supports or fasteners are prohibited.

3.9 BOX INSTALLATION

A. Remove only knockouts as required and plug unused openings. Use threaded

plugs for cast metal boxes and snap-in metal covers for sheet metal

boxes.

B. Minimum size of outlet boxes for ground fault interrupter (GFI)

receptacles is 4 in [100 mm] square x 2.125 in [55 mm] deep, with device

covers for the wall material and thickness involved.

C. Stencil or install phenolic nameplates on covers of the boxes identified

on riser diagrams; for example "SIG-FA JB No. 1."

D. On all branch circuit junction box covers, identify the circuits with

black marker.
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SECTION 26 05 41

UNDERGROUND ELECTRICAL CONSTRUCTION

PART 1 - GENERAL

1.1 DESCRIPTION

A. This section specifies the furnishing, installation, and connection at

underground raceways, to form a complete underground electrical

raceway system.

B. The terms "duct" and "conduit" are used interchangeably in this

section.

1.2 RELATED WORK

A. Section 07 92 00, JOINT SEALANTS: Sealing of conduit penetrations.

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:

Requirements that apply to all sections of Division 26.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:

Requirements for personnel safety and to provide a low impedance path

for possible ground fault currents.

D. Section 31 20 11, EARTH MOVING (SHORT FORM): Trenching, backfill, and

compaction.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), im Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

B. Coordinate layout and installation of ducts with final arrangement of

other utilities, site grading, and surface features.

1.4 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05

11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Certifications: Two weeks prior to the final inspection, submit the

following.

a. Certification by the manufacturer that the materials conform to

the requirements of the drawings and specifications.

b. Certification by the Contractor that the materialS have been

properly installed, connected, and tested.

1.5 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,

supplements, and errata) form a part of this specification to the

extent referenced. Publications are referenced in the text by

designation only.

B. National Fire Protection Association (NEPA):
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70-11 ................ National Electrical Code (NEC)

70E-12 ............... National. Electrical Safety Code

C. Underwriters Laboratories, Inc. (UL):

6-07 ................. Electrical. Rigid Metal. Conduit-Steel

467-07 ............... Grounding and Bonding Equipment

PART 2 - PRODUCTS

2.1 DUCTS

A. Number and sizes shall be as shown on the drawings.

B. Ducts (direct-burial):

1. Rigid metal conduit: UL6 and NEMA RN1 galvanized rigid metal, half-

lap wrapped with 10 mil PVC tape.

2.2 GROUNDING

A. Ground Rods and Ground Wire: Per Section 25 05 26, GROUNDING AND

BONDING FOR ELECTRICAL SYSTEMS.

2.3 WARNING TAPE

A. 4-mil polyethylene 75 inn (3 inches) wide detectable tape, red with

black letters, imprinted with "CAUTION - BURIED ELECTRIC CABLE BELOW"

or similar.

2.4 PULL ROPE FOR SPARE DUCTS

'A. Plastic with 890 N (200 1W minimum tensile strength.

PART 3 - EXECUTION

3.1 TRENCHING

A. Section 31 20 11 EARTH MOVING (SHORT FORM) for trenching, backfilling,

and compaction.

B. Before performing trenching work at existing facilities, a Ground

Penetrating Radar Survey shall be carefully performed by a certified

technician to reveal all existing underground ducts, conduits, cables,

and other utility systems.

C. Work with extreme care near existing ducts, conduits, and other

utilities to avoid damaging them.

D. Cut the trenches neatly and uniformly.

3.2 DUCT INSTALLATION

A. General Requirements:

I.. Ducts shall be in accordance with the NEC, as shown on the

drawings, and as specified.

2. Join and terminate ducts with fittings recommended by the

manufacturer.

3. Install insulated grounding bushings on the conduit terminations.
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4. Radius for sweeps shall be sufficient to accomplish pulls without

damage. Minimum radius shall be six times conduit diameter,

5. Duct lines shall be installed no less than 300 mm (12 inches) from

other utility systems, such as water, sewer, chilled water.

6. Clearances between individual ducts:

a. For similar services, not less than 15 mm (3 inches).

b. For power and signal services, not loss than 150 mm (6 inches).

7. Couple the ducts with proper couplings. Stagger couplings in rows

and layers to ensure maximum strength and rigidity of the duct

bank.

8. Keep ducts clean of earth, sand, or gravel, and seal with tapered

plugs upon completion of each portion of the work.

9. Spare Ducts: Where spare ducts arc noted, they shall have a nylon

pull rope installed. They shall be capped at each end and labeled

as to location of the other end_

10. Duct Identification: Place continuous strip of warning tape

approximately 300 mm (12 inches) above ducts before backfilling

trenches. Warning tape shall he preprinted with proper

identification.

11. Duct Sealing: Seal ducts, including spare ducts, at building

entrances and at outdoor terminations for equipment, with a

suitable non-hardening compound to prevent the entrance of foreign

objects and material, moisture, and gases.

B. Direct-Burial Ducts:

1. install direct-burial ducts only where shown on the drawings.

Provide direct-burial ducts only for Iow-voltage power, and lighting

branch circuits.

2. Tops of ducts shall be:

a. Not loss than 600 mm (24 inches) and not less than shown on the

drawings, below finished grade.

b. Not less than 750 mm (30 inches) and not less than shown on the

drawings, below roads and other paved surfaces.

c. Additional burial depth shall be required in order to accomplish

NEC-required minimum bend radius of ducts.

3. Do riot kink the ducts. Compaction shall not deform the ducts.//

---END---
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SECTION 26 24 16
PANELBOARDS

PART 1 - GENERAL

1.1 DESCRIPTION

A. This section specifies the furnishing, installation, and connection of

panelboards.

1.2 RELATED -WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:

Requirements that apply to all sections of Division 26.

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:

Low-voltage conductors.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:

Requirements for personnel, safety and to provide a low impedance path

for possible ground fault currents.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits.

1.3 QUALITY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES),. in Section

26 05 11, REQUIREMENTS POR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05 11,

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with

drawings and specifications.

b. Include electrical ratings, dimensions, mounting details,

materials, required clearances, terminations, weight, circuit

breakers, wiring and connection diagrams, accessories, and

nameplate data.

2. Manuals:

a. Submit, simultaneously with the shop drawings, complete

maintenance and operating manuals including technical, data

sheets, wiring diagrams, and information for ordering circuit

breakers and replacement parts.

1) Include schematic diagrams, with all terminals identified,

matching terminal identification in the panelboards.

2) Include information for testing, repair, troubleshooting,

assembly, and disassembly.

1 2 - 01 - 1 2
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b. If changes have been made to the maintenance and operating

manuals originally submitted, submit updated maintenance and

operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the

following.

a. Certification by the manufacturer that the panelboards conform to

the requirements of the drawings and specifications.

b. Certification by the Contractor that the panelboards have been

properly installed, adjusted, and tested.

1.5 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,

supplements, and errata) form a part of this specification to the

extent referenced. Publications are referenced in the text by

designation only.

B. International Code Council (ICC):

IBC-12 ...................International Building Code

C. National Electrical Manufacturers Association (NEMA):

PB 1-11 .................. Panelboards

250-08 ...................Enclosures for Electrical Equipment (1,000V

Maximum)

D. National Fire Protection Association (NEPA):

70-11 .................... National Electrical Code (NEC)

70E-12 ................... Standard for Electrical Safety in the Workplace

E. Underwriters Laboratories, Inc. (UL):

50-95 ................... Enclosures for Electrical Equipment

67-09 .................... Panelboards

499-09 ................... Molded Case Circuit Breakers and Circuit

Breaker. Enclosures

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS

A. Panelboards shall be in accordance with NEC, NEMA, UL, as specified,

and as shown on the drawings.

B. Panelboards shall have main breaker or main lugs, bus size, voltage,

phases, number of circuit breaker mounting spaces, top or bottom feed,

surface mounting, branch circuit breakers, and accessories as shown on

the drawings.
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C. Panelhoards shall he completely factory-assembled with molded case

circuit breakers and integral accessories as shown on the drawings or

specified herein.

D. Non-reduced size copper bus bars, rigidly supported on molded

insulators, and fabricated for bolt-on type circuit breakers.

H. Bus bar connections to the branch circuit breakers shall be the

"distributed phase" or "phase sequence" type.

F. Mechanical lugs furnished with panelboards shall he cast, stamped, or

machined metal alloys listed for use with the conductors to which they

will be connected.

G. Neutral bus shall he 100% rated, mounted on insulated supports.

H. Grounding bus bar shall be equipped with screws or lugs for the

connection of equipment grounding conductors.

I. Bus bars shall be braced for the available short-circuit current as

shown on the drawings, but not he less than 10,000 A symmetrical, for

120/208 V panelboards.

2.2 ENCLOSURES AND TRIMS

A. Enclosures:

1. Provide galvanized steel enclosures, with NEMA rating as shown on

the drawings or as required for the environmental conditions in

which installed.

2. Enclosures shall not have ventilating openings.

3. Enclosures may be of one-piece formed steel or of formed sheet steel

with end and side panels welded, riveted, or bolted as required.

4. Provide manufacturer's standard option for prepunched knockouts on

top and bottom endwalls.

5. Include removable inner dead front cover, independent of the

panelboard cover.

B. Trims:

1. Hinged "door-in-door" type.

2. Interior hinged door with hand-operated latch or latches, as

required to provide access only to circuit breaker operating

handles, not to energized parts.

3. Outer hinged door shall be securely mounted to the panelboard

enclosure with factory bolts, screws, clips, or other fasteners,

requiring a key or tool for entry. Hand-operated latches are not

acceptable.

4. Inner and outer doors shall open left to right.
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5. Trims shall be flush or surface type as shown on the drawings.

2.3 MOLDED CASE CIRCUIT BREAKERS

A. Circuit breakers shall be per UL, NEC, as shown on the drawings, and as

specified.

B. Circuit breakers shall be bolt-on type.

C. Circuit breakers shall have minimum interrupting rating as required to

withstand the available fault current, but not less than:

1. 120/208 V Panelboard: 10,000 A symmetrical.

D. Circuit breakers shall have automatic, trip free, non-adjustable,

inverse time, and instantaneous magnetic trips for less than 400 A

frame.

E. Circuit breaker features shall be as follows:

1. A rugged, integral housing of molded insulating material.

2. Silver alloy contacts.

3. Arc quenchers and phase barriers for each pole.

4. Quick-make, quick-break, operating mechanisms.

5. A trip element for each pole, thermal magnetic type with long time

delay and instantaneous characteristics, a common trip bar for all

poles and a single operator.

6. Electrically and mechanically trip free.

7. An operating handle which indicates closed, tripped, and open

positions.

8. An overload on one pole of a multi-pole breaker shall automatically

cause all the poles of the breaker to open,

9. Shunt trip breakers, or other accessory devices or functions shall

be provided where shown on the drawings.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Installation shall be in accordance with the manufacturer's

instructions, the NEC, as shown on the drawings, and as specified.

B. Locate panelboards so that the present and future conduits can be

conveniently connected.

C. Install a printed schedule of circuits in each panelboard after

approval by the Resident Engineer. Schedules shall reflect final load

descriptions connected to each circuit breaker. Schedules shall be

printed on the panelboard directory cards and be installed in the

appropriate panelboards
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D. Mount, panelboards such that the maximum height of the top circuit

breaker above the finished floor shall not exceed 1980 mm (78 inches).

E. Provide blank cover for each unused circuit breaker mounting space.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Perform in accordance with the manufacturer's recommendations. In

addition, include the following:

1. Visual Inspection and Tests:

a_ Compare equipment nameplate data with specifications and approved

shop drawings.

b. Inspect physical, electrical, and mechanical condition.

c. Verify appropriate anchorage and required area clearances.

d. Verify that circuit breaker sizes and types correspond to

approved shop drawings.

e. To verify tightness of accessible baited electrical connections,

use the calibrated torque-wrench method or perform thermographic

survey after energization.

f. Vacuum-clean enclosure interior. Clean enclosure exterior.

3.3 FOLLOW-UP VERIFICATION

A. Upon completion of acceptance checks, settings, and tests, the

Contractor shall demonstrate that the panelboards are in good operating

condition and properly performing the intended function.

END---
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SECTION 26 56 00

EXTERIOR LIGHTING

PART 1 - GENERAL

1.1 DESCRIPTION

This section specifies the furnishing, installation, and connection of

exterior luminaires and supports.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General

electrical requirements and items that are common to more than one

section of Division 26.

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

(600 VOLTS AND BELOW): Low voltage power and lighting wiring.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:

Requirements for personnel safety and to provide a low impedance path

for possible ground fault currents.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits,

fittings, and boxes for raceway systems.

E. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION: Underground

handholcs and conduits.

1.3 QUALITY ASSURANCE

Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS

FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A. Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL

INSTALLATIONS.

B. Shop Drawings:

1. Clearly present sufficient information to determine compliance with

drawings and specifications.

2. Include electrical ratings, dimensions, mounting, details,

materials, required clearances, terminations, wiring_and connection

diagrams, photometric data, ballasts, luminaires, lamps, and

accessories.

C. Manuals: Two weeks prior to final inspection, submit four copies of

operating and maintenance manuals to the Resident Engineer. Include

technical data sheets, wiring and connection diagrams, and information

for ordering replacement lamps, ballasts, and parts.



D. Certifications: Two weeks prior to final inspection, submit four copies

of the following to the Resident Engineer:

1. Certification by the manufacturer that the materials are in

accordance with the drawings and specifications.

2. Certification by the contractor that the complete installation has

been proper ly installed and tested.

1 . 5 APPLI CABLE PUBLI CATIONS

A. Publications listed below (including amendments, addenda, revisions,

supplements, and errata) form a part of this specification to the

extent referenced. Publications are referenced in the text by

designation only.

B. American National Standards Institute (ANSI):

C81.61-09 ............ Electrical Lamp Bases - Specifications for

Bases (Caps) for Electric Lamps

C. Illuminating Engineering Society of North America (IESNA)

HB-9-00 ...............Lighting Handbook

D. Nat iona l Elec t r ic a l Manufacturers Association (NEMA):

C78.43-07 ............ Electric Lamps - Single-Ended Metal-Halide

Lamps

C82.4-02 .........Ballasts for High•Intensity-Discharge and Low-

Pressure Sodium Lamps (Multiple-Supply Type)

C136.17-05 Roadway and Area Lighting Equipment - Enclosed

Side-Mounted Luminaires for Horizontal-Burning

High-Intensity-Discharge Lamps - Mechanical.

Interchangeability of Refractors

E. National Fire Protection Association (NEPA):

10-08 .................National Electrical Code (NEC)

F. Underwriters Laboratories, Inc. (UL):

496-08 ................Lampholders

1029-94................. High-Intensity-Discharge Lamp Ballasts

•••1598-08 .................Luminaires

PART 2 - PRODUCTS

2.1 MATERIALS AND EQUIPMENT

MaterAa[s and equipment shall be in accordance with NEC, UL, ANSI, and

as shown on the drawings and specified.

09-10
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2.2 LUMINAIRES

A. Per UL 1598 and NEMA C136.17_ Luminaires shall be weatherproof, heavy

duty, outdoor types designed for efficient light utilization, adequate

dissipation of lamp and ballast heat, and safe cleaning and rolamping.

B. Incorporate ballasts in the luminaire housing, except where otherwise

shown on the drawings.

C. Lenses shall be frame-mounted, heat-resistant, borosilicate glass, with

prismatic refractors, unless otherwise shown on the drawings. Attach

the frame to the luminaire housing by hinges or chain. Use heat and

aging-resistant, resilient gaskets to seal and cushion lenses and

refractors in luminaire doors.

D. Lamp sockets • for high intensity discharge (H.I.D) fixture shall have

locking-type porcelain enclosures in conformance to the applicable

requirements of ANSI 081.61 and CL 496_

E. Pre-wire internal components to terminal strips at the factory.

F. Bracket-mounted luminaires shall have leveling provisions and clamp-

type adjustable slip-fitters with locking screws.

G. Materials shall be rustproof. Latches and fittings shall be non-ferrous

metal.

H. Provide manufacturer's standard finish, as scheduled on the drawings.

I. Luminaires shall carry factory labels, showing complete, specific lamp

and ballast information.

2.3 LAMPS

A. Install the proper lamps in every luminaire installed.

B. Lamps shall be general-service, outdoor lighting types.

C. Metal-Halide Lamps: NEMA C78.43.

2.4 HIGH INTENSITY DISCHARGE BALLASTS

A. Per NEMA 082.4 and UL 1029. Ballasts sha11 be single-lamp, copper-

wound

constant-wattage autotransformer type, designed to operate on

the voltage system to which they are connected, and capable of open-

circuit operation without reducing lamp life.

B. Ballasts shall have individual overcurrent protection in each

ungrounded supply conductor.

C. Ballast shall have an allowable line voltage variations of ±10%, with a

maximum 20% lamp wattage regulation spread.

D. Power, factor shall be not less than 90%.

E. Ballast shall have a minimum starting temperature of -22° F [-30° C],

and a normal ambient operating temperature of 104° F [40° C].
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F. Lamp current crest factor shall be 1.8 or:Less, in accordance with lamp

manufacturer recommendations.

2.5 METAL HALIDE CORE AND COIL BALLASTS

A. Shall be constant-wattage autotransformer (CWA) type ( if not otherwise

specified).

B. Ballasts shall have individual overcurrent protection in each

ungrounded supply conduc tor .

C . P o w e r f a c t o r s h a l l . b e n o t l e s s t h a n 9 0 % .

D. Ballast shall have an allowable line voltage variations of ±5% for

linear reactor type and ±10% for CWA, with a maximum 20% lamp wattage

regulation spread.

E. Ballast shall have a minimum starting temperature of -40' F [-40° C].

F. Lamp current crest factor shall be 1.8 or less, in accordance with lamp

manufacturer recommendations.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install lighting in accordance with the NEC, as shown on the drawings,

and in accordance with manufacturer's recommendations.

B. Install lamps in each luminai•e.

C. Adjust luminaires that require field adjustment or aiming.

3.2 GROUNDING

Ground noncurrent-carrying parts of equipment, luminaires, brackets,

and metallic enclosures, as specified in Section 26 05 26, GROUNDING

AND BONDING FOR ELECTRICAL SYSTEMS. Where copper grounding conductor is

connected to a metal other than copper, provide specially-treated or

lined connectors suitable and listed for this purpose.

3.3 ACCEPTANCE CHECKS AND TESTS

Verify operation after, installing luminaires and energizing circuits.

- E N D -



SECTION 31 20 11
EARTH MOVING

PART 1 - GENERAL

1.1 DESCRIPTION:

This section specifies the requirements for furnishing all equipment:,

materials, labor and techniques for earthwork including excavation,

fill, backfill and site restoration utilizing fertilizer, seed and/or

sod.

1.2 DEFINITIONS:

A. Unsuitable Materials:

1. Fills: Topsoil, frozen materials; construction materials and

materials subject to decomposition; clods of clay and stones larger

than 75 mm (3 inches); organic materials, including silts, which are

unstable; and inorganic mater ials , inc luding si l ts , too wet to be

stable.

2. Existing Subgrade (except footings): Same materials as above

paragraph, that are not capable of direct support of slabs, pavement,

and similar items, with the possible exception of improvement by

compaction, proofrolling, or similar methods of improvement.

3. Existing Subgrade (footings only): Same as Paragraph 1, but no fill

or backfill. If materials differ from design requirements, excavate

to acceptable strata subject to Resident Engineer 's approval .

D. Earthwork: Earthwork operations required within the new construction

area. It also includes earthwork required for auxiliary structures and

buildings and sewer and other trenchwork throughout the job site.

C. Degree of Compaction: Degree of compaction is expressed as a percentage

of maximum density obtained by the test procedure presented in ASTM

D1557 Method A.

D. The term fill means fil) or backfill as appropriate.

1.3 RELATED WORK:

A. Materials testing and inspection during construction: Section 01 45 29,

TESTING LABORATORY SERVICES.

R. Safety Requirements : Section 00 72 00, GENERAL CONDITIONS, Article,

ACCIDENT PREVENTION.

C. Protection of existing utilities, fire protection services, existing

equipment, roads, and pavements: Section 01 00 00, GENERAL REQUIREMENTS.

1.4 CLASSIFICATION OF EXCAVATION:

A. Classified Excavation: Removal, and disposal of all material not defined

as rock.

B. Rock Excavation:

1. Solid ledge rock (igneous, metamorphic, and sedimentary rock).
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2. Bedded or conglomerate deposits so cemented as to present

characteristics of solid rock which cannot be excavated without

blasting; or the use of a modern power excavator (shovel, backhoe

or

s i m i l a r p o w e r e x c av a t o r s ) o f n o l e s s t h a n 0 . 7 5 m 3 ( 1 c u b i c y ar d )

capacity, properly used, having adequate power and in good running

condition.

3. Boulders or other detached stones each having a volume of 0.4 m3 (1/2

cubi c yard ) or more .

1.5 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

1.6 APPLICABLE PUBLICATIONS:

A. Publications listed below form a part of this specification to the

extent referenced. Publications are referenced in the text by the basic

designation only.

B. American Nursery and Landscape Association (ANLA):

2004.....................American Standard for Nursery Stock

C. American Association of State Highway and Transportation Officials

(AASHT0):

T99-01 (R2004) .......... Moisture-Density Relations of Soils Using a 2.5

kg (5.5 lb) Rammer and a 305 mm (12 inch) Drop

T180-01 (2004) Moisture-Density Relations of Soils Using a

4.54-kg [10 lb] Rammer and a 457 mm (18 inch)

Drop

D. American Society for Testing and Materials (ASTM): D698-07

........................Laboratory Compaction Characteristics of Soil

Using Standard Effort

D1557-02 ................ Laboratory Compaction Characteristics of Soil

Using Modified Effort

E. Standard Specifications of West Virginia State Department of

Transportation, latest revision.

PART 2 - PRODUCTS

2.1 MATERIALS:• •

A. Fills: Materials approved from on site and off site sources having a

minimum dry density of 1760 kg/m3 (110 pcf), a maximum Plasticity Index

of 6, and a maximum Liquid Limit of 30.

B. Granular Fill:

1. Under, concrete slab, crushed stone or gravel graded from 25 mm (1

inch) to 4.75 mm (No. 4).

2. Bedding for sanitary and storm sewer pipe, crushed stone or, gravel
graded from 13 mm (1/2 inch) to 4.75 mm (No. 4).
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C. Fertilizer: (5-10-5) delivered to site in unopened containers that

clearly display the manufacturer's label, indicating the analysis of the

contents.

D. Seed: Crass mixture comparable to existing turf delivered to site in

unopened containers that clearly display the manufacturer's label,

indicating the analysis of the contents.

PART 3 - EXECUTION

3.1 SITE PREPARATION:

A. Clearing: Clearing within the limits of earthwork operations as

described or designated by the Resident Engineer. Work includes removal

of trees, shrubs, fences, foundations, incidental structures, paving,

debris, trash and any other obstructions. Remove materials from the

Medical Center.

B. Grubbing: Remove stumps and roots 75 mm (3 inches) and larger diameter.

Undisturbed sound stumps, roots up to 75 mm (3 inches) diameter, and

nonperishable solid objects which will be a minimum of 900 ram (3 feet)

below subgrade or finished embankment may be left. C. Trees and Shrubs:

Trees and shrubs, not shown for removal, may be removed from the areas

within 4500 ram (15 feet) of new construction and 2250 mm (7'-6”) of

utility lines if such removal is approved in advance by the Resident

Engineer. Remove materials from the Medical. Center. . Box, and otherwise

protect from damage, existing trees and shrubs which are not shown to be

removed in the construction area. Repair immediately damage to existing

trees and shrubs by trimming, cleaning and painting damaged areas,

including the roots, in accordance with standard industry horticultural

practice for the geographic area and plant species. Building materials

shall not be stored closer to trees and shrubs, that are to remain, than

the farthest extension of their limbs.

C. Stripping Topsoil: Unless otherwise indicated on the drawings, the

limits of earthwork operations shall extend anywhere the existing grade

is filled or cut or where construction operations have compacted or

otherwise disturbed the existing grade or turf. Strip topsoil as defined

herein, or as indicated in the geotechnical report, from within the

limits of earthwork operations as specified above unless specifically

indicated or specified elsewhere in the specifications or shown on the

drawings. Topsoil shall be fertile, friable, natural topsoil of loamy

character, and characteristic of the locality. Topsoil, shall be capable

of growing healthy horticultural crops of grasses. Stockpile topsoil and

protect as directed by the Resident Engineer. Eliminate foreign

material, such as weeds, roots, stones, subsoil, frozen clods, and

similar foreign materials, larger than 0.014 m3 (1/2 cubic foot) in



31 20 11 - 4

volume, from soli as it is stockpiled. Retain topsoil on the station.

Remove foreign materials larger than 50 mm (2 inches) in any dimension

from topsoil used in final grading. Topsoil work, such as stripping,

stockpiling, and similar topsoil work, shall not, under any circumstances,

be carried out when the soil is wet so that the tiith of the soil w i l l be

destroyed.

1. Concrete Slabs and Paving: Score deeply or saw cut to insure a neat,

straight cut, sections of existing concrete slabs and paving to be

removed where excavation or trenching occurs. Extend pavement section to

be removed a minimum of 300 mm (12 inches) on each side of widest part

of trench excavation and insure final score lines are approximately

parallel unless otherwise indicated. Remove material from the Medical

Center.

D. Disposal: All materials removed from the property shall be disposed of at

a legally approved site, for the specific materials, and all removals

shall be in accordance with all applicable Federal, State and local

regulations. No burning of materials is permitted onsite.

3.2 EXCAVATION:

A. Shoring, Sheeting and Bracing: Shore, brace, or slope to its angle of

repose banks of excavations to protect workmen, banks, adjacent paving,

structures, and utilities, in compliance with OSHA requirements.

1. Extend shoring and bracing to the bottom of the excavation. Shore

excavations that are carried below the elevations of adjacent

existing foundations.

2. If the bearing of any foundation is disturbed by excavating, improper

shoring or removal of shoring, placing of backfill, and similar

operations, provide a concrete fill, support under disturbed foundations,

as directed by Resident Engineer, at no additional cost to the

Government. Do not remove shoring until permanent work in excavation has

been inspected and approved by Resident Engineer.

B. Excavation Drainage: Operate pumping equipment as required, to keep

excavations free of water and subgrades dry, firm, and undisturbed until

approval of permanent work has been received from Resident Engineer. When

subgrade for foundations has been disturbed by water, remove the

disturbed material to firm undisturbed material after the water is brought

under control. Replace disturbed subgrade in trenches by mechanically tamped

sand or gravel. When removed disturbed material is located where it is not

possible to install and properly compact disturbed subgrade material with

mechanically compacted sand or gravel, the Resident Engineer should be

contacted to consider the use of flowable fill.
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C. Trench Earthwork:

1. Utility trenches (except sanitary and storm sewer):

a. Excavate to a width as necessary for sheeting and bracing and

proper performance of the work.

b. Grade bottom of trenches with bell-holes, scooped•out to provide a

uniform bearing.

c. Support piping on undisturbed earth unless a mechanical support is

shown.

d. The length of open trench in advance of pipe laying shall not he

greater than is authorized by the Resident Engineer.

2. Sanitary and storm sewer trenches:

a. Trench width below a point 150 mm (6 inches) above top of the pipe

shall be 600 mm (24 inches) for up to and including 300 mm (12

inches) diameter and four-thirds diameter of pipe plus 200 mm (8

inches) for pipe larger than 300 mm (12 inches). Width of trench

above that level shall be as necessary for sheeting and bracing

and proper performance of the work.

b. The bottom quadrant of the pipe shall be bedded on undisturbed

soil or granular fill.

1) Undisturbed: Bell holes shall be no larger than necessary for

jointing. Backfill up to a point 300 mm (12 inches) above top

of pipe shall be clean earth placed and tamped by hand.

2) Granular Fill: Depth of fill shall be a minimum of 75 mm (3

inches) plus one-sixth of.pipe diameter below the pipe of 300

mm (12 inches) above top of pipe. Place and tamp fill, material

by hand.

c. Place and compact as specified the remainder of backfill using

acceptable excavated materials. Do not use unsuitable materials.

d. Use granular fill for bedding where rock or rocky materials are

excavated.

F. Site Earthwork: Excavation shall be accomplished as required by drawings

and specifications. Remove subgrade materials, that are determined by

the Resident Engineer as unsuitable, and replace with acceptable

material. When unsuitable material is encountered and removed, the

contract price and time will be adjusted in accordance with Articles,

DIFFERING SITE CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL

CONDITIONS as applicable. Adjustments to be based on meters (yardage) in

cut section only.

G. Finished elevation of subgrade shall be as follows:

1. Pavement Areas - bottom of the pavement or base course as applicable.
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2. Planting and Lawn Areas - 100 mm (4 inches) below the finished grade,

unless otherwise specified or indicated on the drawings.

3.3 FILLING AND BACKFILLING:

A. General: Do not fill or backfill until all debris, unsatisfactory soil

materials, obstructions, and deleterious materials have been removed

from the excavation. Proof-roll exposed subgrades with a fully loaded

dump truck. Use excavated materials or borrow for fill and backfill, as

applicable. Do not use unsuitable excavated materials. Do not backfill

until foundation walls have been completed above grade and adequately

braced, waterproofing or dampproofing applied, and pipes coming in

contact with backfill have been installed, and inspected and approved by

Resident Engineer.

B. Placing: Place material in horizontal layers not exceeding 200 mm (8

inches) in loose depth and then compacted. Do not place material on

surfaces that are muddy, frozen, or, contain frost.

D. Compaction: Use approved equipment (hand or mechanical) well suited to

the type of material being compacted. Do not operate mechanized

vibratory compaction equipment within 300 mm (10 feet) of new or

existing building walls without the prior approval of the Resident

Engineer. Moisten or aerate material as necessary to provide the

moisture content that will readily facilitate obtaining the specified

compaction with the equipment used. Compact each layer to not less than

95 percent of the maximum density determined in accordance with ASTM

D1557 optimum moisture content, dry and hard with no trash or standing

water.

3.4 GRADING:

A. General: Uniformly grade the areas within the limits of this section,

including adjacent transition areas. Smooth the finished surface within

specified tolerance. Provide uniform levels or slopes between points

where elevations are indicated, or between such points and existing

finished grades. Provide a smooth transition between abrupt changes in

slope.

B. Place crushed stone or•gravel fill under concrete slabs on grade tamped

and leveled. The thickness of the fill shall be 150 mm (6 inches),

unless otherwise indicated.

C. Finish subgrade in a condition acceptable to the Resident Engineer, at

least one day in advance of the paving operations. Maintain finished

subgrade in a smooth and compacted condition until the succeeding

operation has been accomplished. Scarify, compact, and grade the

subgrade prior to further construction when approved compacted subgrade

is disturbed by contractor's subsequent operations or adverse weather.
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D. Grading for Paved Areas: Provide final grades for both subgrade and base

course to +/• 6 mm (0.25 inches) of indicated grades.

3.5 LAWN AREAS:

A. General: Harrow and till to a depth of 100 mm (4 inches), new or

existing lawn. areas to remain, which are disturbed during construction.

Establish existing or design grades by dragging or similar operations.

Do not carry out lawn areas earthwork out when the soil is wet so that

the tilth of the soil will be destroyed. Plant bed must be approved by

Resident Engineer before seeding or sodding operation begins.

B. Finished Grading: Begin finish grading after rough grading has had

sufficient time for settlement. Scarify subgrade surface in lawn areas

to a depth of 100 mm (4 inches). Apply topsoil so that after normal

compaction, dragging and raking operations (to bring surface to

indicated finish grades) there will be a minimum of 100 mm (4 inches) of

topsoil over all lawn areas; make smooth, even surface and true grades,

which will not allow water to stand at any point. Shape top and bottom

of banks to form reverse curves in section; make junctions with

undisturbed areas to conform to existing topography. Solid lines within

grading limits indicate finished contours. Existing contours, indicated

by broken lines aro believed approximately correct but are no

guaranteed.

C. Fertilizing: Incorporate fertilizer into the soil to a depth of 100 mm

(4 inches) at a rate of 12 kg/100 m2 (25 pounds per 1000 square feet).

D. Seeding: Seed at a rate at 2 kg/100 m2 (4 pounds per 1000 square feet)

an d a cc o m p l i s h e d o n l y d u r i n g p e r i o d s w he n un i f o rm d i s t r i b u t i o n m a y be

assured. Lightly rake seed into bed immediately after seeding. Roll

seeded area immediately with a roller not to exceed 225 kg/m (150 pounds

per foot) of roller width.

E. Watering: The Resident Engineer is responsible for having adequate water

available at the site. As sodding is completed in any one section, the

entire sodded area shall be thoroughly irrigated by the contractor, to a

sufficient depth, that the underside of the new sod pad and soil,

immediately below sod, is thoroughly wet. Resident Engineer will be

responsible for sod after installation and acceptance.

3.6 DISPOSAL OF UNSUITABLE AND EXCESS EXCAVATED MATERIAL:

A. Disposal: Remove surplus satisfactory soil and waste material, including

unsatisfactory soil, trash, and debris, and legally dispose of it off

Medical Center property.

B. Place excess excavated materials suitable for fill and/or backfill on

site where directed.



C. Remove from site and dispose of any excess excavated materials after all

fill and backfill operations have been completed.

D. Segregate all excavated contaminated soil designated by the Resident

Engineer from all other excavated soils, and stockpile on site on two

0.15 mm (6 mil) polyethylene sheets with a polyethylene cover. A

designated area shall be selected for this purpose. Dispose of excavated

contaminated material in accordance with State and Local requirements.

3.6 CLEAN-UP:

Upon completion of earthwork operations, clean areas within contract

limits, remove tools, and equipment. Provide site clear, clean, free of

debris, and suitable for subsequent construction operations. Remove

debris, rubbish, and excess material from the Medical Center.

- - - f<i N D - -



SECTION 32 05 23
CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS

PART 1 - GENERAL

1.1 DESCRIPTION

A. This section shall cover site work concrete constructed upon the

prepared subgrade and in conformance with the lines, grades, thickness,

and cross sections shown. Construction shall include the following:

B. Pedestrian Pavement: Sidewalks

C. Equipment Pads: Security Gates and related equipment.

1.2 RELATED WORK

A. Laboratory and Field Testing Requirements: Section 01 45 29, TESTING

LABORATORY SERVICES.

B. Subgrade Preparation: Section 31 20 11, EARTH MOVING.

C. Concrete Materials, Quality, Mixing, Design and Other Requirements:

Section 03 30 00, CAST-IN-PLACE-CONCRETE.

1.3 DESIGN REQUIREMENTS

A. Design all elements with the latest published version of applicable

codes.

1.4 SELECT SUBBASE MATERIAL JOB-MIX

A. The Contractor shall retain and reimburse a testing laboratory to design

a select subbase material mixture and submit a job-mix formula to the

Resident Engineer, in writing, for approval. The formula shall include

the source of materials, gradation, plasticity index, liquid limit, and

laboratory compaction curves indicating maximum density at optimum

moisture.

1.5 SUBMITTALS

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND

SAMPLES, furnish the following:

B. Manufacturers' Certificates and Data ce rt i f ying that the fo l lowing

materials conform to the requirements specified.

1 . Ex p an s io n j o i n t f i l l e r

2 . Hot poured sealing compound

3 . Reinforcement

4 . Curing materials

C. Data and Test Reports: Select subbase material.

1. Job-mix formula.

2. Source, gradation, liquid limit, plasticity index, percentage of

wear, and other tests as specified and in referenced publications.
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1.6 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by the

basic designation only. Refer to the latest edition of all referenced

Standards and codes.

B. American Association of State Highway and Transportation Officials

(AASHIO) :

M031MM031-07-UL ..........Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement (ASTM A615/A615M-09)

M055MM055'09-UL ..........Steel Welded Wire Reinforcement, Plain, for

Concrete (ASTM A185)

M147-65-UL .............. Materials for Aggregate and Soil-Aggregate

Subbase, Base and Surface Courses (R 2004)

M148-05-UL ...............Liquid Membrane-Forming Compounds for Curing

Concrete (ASTM 0309)

M171-05-UL ...............Sheet Materials for Curing Concrete (ASTM C171)

M182-05-UL ...............Burlap Cloth Made from Jute or Kenaf and Cotton

Mats

M213-01-UL .............. Preformed Expansion Joint Fillers for Concrete.

Paving and Structural Construction

(Non-extruding and Resilient Bituminous Type)

(ASTM D1751)

M233-86-UL .............. Boiled Linseed Oil. Mixer for Treatment of

Portland Cement Concrete T099-09•UL..Moisture--

Density Relations of Soils Using a 2.5

kg. (5.5 lb) Rammer and a 305 mm (12 in.) Drop

T180-09-UL .............. Moisture-Density Relations of Soils Using a 4.54

kg (10 lb.) Rammer and a 457 mm.(18 in.) Drop

C. American Society for Testing and Materials (ASTM):

. C94/C94M-09 .............. Ready-Mixed Concrete

C143/C143M-09 ........... Slump of Hydraulic Cement Concrete



PART 2 - PRODUCTS

2.1 GENERAL

Concrete shall be. Type C, air-entrained as specified in Section 03 30

00, CAST-TN-PLACE CONCRETE, with the following exceptions:

2.2 REINFORCEMENT

A. The type, amount, and locations of steel reinforcement shall be as shown

on the drawings and in the specifications.

B. Welded wire-fabric shall conform to AASHTO M55.

C. Dowels shall be plain steel bars conforming to AASHTO M31. Tie bars

shall be deformed steel bars conforming to AASHTO M31.

2.3 SELECT SUBBASE (WHERE REQUIRED)

A. Subbase material shall consist of select granular material composed of

sand, sand-gravel, crushed stone, crushed or granulated slag, with or

without soil binder, or combinations of these materials conforming to

AASHTO M147, Grading E or F.

B. Materials meeting other gradations than that noted will be acceptable

whenever the gradations are within a tolerance of three to five percent,

plus or, minus, of the single gradation established by the job-mix

formula.

C. Subbase material shall produce a compacted, dense-graded course, meeting

the density requirement specified herein.

2.4 FORMS

A. Use metal or wood forms that are straight and suitable in cross-section,

depth, and strength to resist springing during depositing and

consolidating the concrete, for the work involved.

B. Do not use forms if they vary from a straight line more than 3 mm (1/8

inch) in any 3000 mm (ton foot) long section, in either a horizontal or

vertical direction.

C. Wood forms should be at least 50 ram (2 inches) thick (nominal). Wood

forms shall also be free from warp, twist, loose knots, splits, or other

defects. Use approved flexible or curved forms for forming radii.

75 to 100 mm (3" to 4")Equipment Pad

TYPE MAXIMUM SLUMP*

Curb & Gutter

Pedestrian Pavement

75 mm (3")

75 mm (3")

Vehicular Pavement 50 mm (2") (Machine Finished)
100 mm (4") (Hand Finished)

* For concrete to be vibrated: Slump as determined by ASTM C143.
Tolerances as established by ASTM C94.
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2.5 CONCRETE CURING MATERIALS

A. Concrete curing materials shall conform to one of the following:

1. Burlap conforming to AASHTO M182 having a weight of 233 grams (seven

ounces) or more per square meter (yard) when dry.

2. Impervious Sheeting conforming to AASHTO M171.

3. Liquid Membrane Curing Compound conforming to AASHTO M148 (ASTM

C309), Type 2 and shall be free of paraffin or petroleum. 2.6

EXPANSION JOINT FILLERS

Material shall conform to AASHTO M213.

PART 3 - EXECUTION

3.1 SUBGRADE PENETRATION

A. Prepare, construct, and finish the subgrade as specified in Section 31

20 11, EARTH MOVING.

B. Maintain the subgrade in a smooth, compacted condition, in conformance

with the required section and established grade until the succeeding

operation has been accomplished.

3.2 SELECT SUBBASE MERE REQUIRED)

A. Mixing: Proportion the select: subbase by weight or by volume in

quantities so that the final approved job-mixed formula gradation,

liquid limit, and plasticity index requirements will be met after

subbase course has been placed and compacted. Add water in approved

quantities, measured by weight or volume, in such a manner to produce a

uniform blend.

B. Placing:

1. Place the mixed material on the prepared subgrade in a uniform layer

to the required contour and grades, and to a loose depth not to

exceed 200 mm (8 inches), and that when compacted, will produce a

layer of the designated thickness.

2. When the designated compacted thickness exceeds 150 mm (6 inches),

place the material in layers of equal thickness. Remove

unsatisfactory areas and replace with satisfactory mixture, or mix

t h e m a t e r i a l i n t h e a r e a .

3 . I n n o c a se w i l l t h e ad d i t i o n o f t h i n l a y e rs o f m a t e r i a l be a d de d t o

the top layer in order to meet grade.

4. If the elevation of the top layer is 13 mm (1/2 inch) or more below

the grade, excavate the top layer and replace with new material to a

depth of at least 75 mm (3 inches) in compacted thickness.

C. Compaction:



Perform compaction with approved equipment (hand or mechanical) well

suited to the material being compacted.

2. Moisten or aerate the material as necessary to provide the moisture

content that will readily facilitate obtaining the specified

compaction with the equipment used-

3. Compact each layer to at least 95 percent or 100 percent of maximum

density as determined by AASHTO P180 or AASHTO T99 respectively.

D. Smoothness Test and Thickness Control:

Test the completed subbase for, grade and cross section with a straight

edge.

1. The surface of each layer shall not show any deviations in excess of

10 mm (3/0 inch).

2. The completed thickness shall be within 13 mm (1/2 inch) of the

thickness as shown.

E. Protection:

1. Maintain the finished subbase in a smooth and compacted condition

until the concrete has been placed.

2. When Contractor's subsequent operations or adverse weather disturbs

the approved compacted subbase, excavate, and reconstruct IL with new

material meeting the requirements herein specified, at no additional

cost to the VA.

3.3 SETTING FORMS

A. Base Support:

1. Compact the base material under the forms true to grade so that, when

set, they will be uniformly supported for their entire length at the

grade as shown.

2. Correct imperfections or variations in the base material grade by

cutting or filling and compacting.

B. Form Setting:

1. Set forms sufficiently in advance of the placing of the concrete to

permit the performance and approval of all operations required with

and adjacent to the form lines.

2. Set forms to true line and grade and use stakes, clamps, spreaders,

and braces to hold them rigidly in place so that the forms and joints

are free from play or movement In any direction.

3. Forms shall conform to line and grade with an allowable tolerance of

3 mm (1/8 inch) when checked with a straightedge and shall, not

deviate from true line by more than 6 mm (1/4 inch) at any point.

4. Do not remove forms until removal will not result in damaged concrete

or at such time to facilitate finishing.

5. Clean and oil forms each time they are used.
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C. The Contractor's Registered Professional Land Surveyor:, specified in

Section 00 72 00, GENERAL CONDITIONS, shall establish and control the

alignment and the grade elevations of the forms or concrete slipforming

machine operations.

I. Make necessary corrections to forms immediately before placing

concrete.

2. When any form has been disturbed or any subgrade or subbase has

become unstable, reset and recheck the form before placing concrete.

3.4 EQUIPMENT

A. The Resident Engineer shall approve equipment and tools necessary for

handling materials and performing all parts of the work prior to

commencement of work.

B. Maintain equipment and tools in satisfactory working condition at all

time

3.5 PLACING REINFORCEMENT

A. Reinforcement shall be free from dirt, oil, rust, scale or other

substances that prevent the bonding of the concrete to the

reinforcement.

B. Before the concrete is placed, the Resident Engineer shall approve the

reinforcement, which shall be accurately and securely fastened in place

with suitable supports and ties. The type, amount, and position of the

reinforcement shall be as shown.

3.6 PLACING CONCRETE - GENERAL

A. Obtain approval of the Resident Engineer before placing concrete.

B. Remove debris and other foreign material from between the forms before

placing concrete. Obtain approval of the Res ident Enginee r be fore

placing concrete.

C. Before the concrete is placed, uniformly moisten the subgrade, base, or

subbase appropriately, avoiding puddles of water.

D. Convey concrete from mixer to final place of deposit by a method which

will prevent segregation or loss of ingredients. Deposit concrete so

that it requires as little handling as possible.

E. While being•placed, spade or vibrate and compact the concrete with

suitable tools to prevent the formation of voids or honeycomb pockets.

Vibrate concrete well against forms and along joints. Over-vibration or

manipulation causing segregation w i l l not be permitted. Place concrete

continuously between joints without bulkheads.

F. Install a construction joint whenever the placing of concrete is

suspended for more than 30 minutes and at the end of each day's work.
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G. Workmen or construction equipment coated with foreign material shall not

be permitted to walk or operate in the concrete during placement and

finishing operations.

3.7 PLACING CONCRETE FOR CURB AND GUTTER, PEDESTRIAN PAVEMENT, AND EQUIPMENT
PADS

A. Place concrete in the forms in one layer of such thickness that, when

compacted and finished, it will conform to the cross section as shown.

D. Deposit concrete as near to joints as possible without disturbing them

but do not dump onto a joint assembly.

C. After the concrete has been placed in the forms, use a strike-off guided

by the side forms to bring the surface to the proper section to be

compacted.

D. Consolidate the concrete thoroughly by tamping and spading, or with

approved mechanical finishing equipment.

E. Finish the surface to grade with a wood or metal float.

F. All Concrete pads and pavements shall be constructed with sufficient

slope to drain properly.

3.8 PLACING CONCRETE FOR VEHICULAR PAVEMENT

A. Deposit concrete into the forms as close as possible to its final_

position.

B. Place concrete rapidly and coot between construction joints.

C. Strike off concrete and thoroughly consolidate by a finishing machine,

vibrating screed, or by hand-finishing.

D. Finish the surface to the elevation and crown as shown.

E. Deposit concrete as near the joints as possible without disturbing them

but do not dump onto a joint assembly. Do not place adjacent lanes

without approval, by the Resident Engineer.

3.9 CONCRETE FINISHING - GENERAL

A. The sequence of operations, unless otherwise indicated, shall be as

follows:

1.. Consolidating, floating, straight-edging, troweling, texturing,-and

edging of joints.

2. Maintain finishing equipment and tools in a clean and approved

condition.

3.10 CONCRETE FINISHING PEDESTRIAN PAVEMENT

A. Walks and Grade Slabs:

1. Finish the surfaces to grade and cross section with a metal float,

trowled smooth and finished with a broom moistened with clear water.

2. Brooming shall be transverse to the line of traffic.

3. Finish all slab edges, including those at .formed joints, carefully

with an edger having a radius as shown on the Drawings.
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4. Unless otherwise indicated, edge the transverse joints before

brooming. The brooming shall eliminate the flat surface left by the

surface face of the edger. Execute the brooming so that the

corrugation, thus produced, will be uniform in appearance and not

more than 2 mm (1/16 inch) in depth.

5. The completed surface shall be uniform in color and free of surface

blemishes, form marks, and tool marks. The finished surface of the

pavement shall not vary more than 5 mm (3/16 inch) when tested with a

300 mm (10 foot) straightedge.

6. The thickness of the pavement shall not vary more than 6 inn (1/4

inch).

7. Remove and reconstruct irregularities exceeding the above for the

full length between regularly scheduled joints.

3.11 CONCRETE FINISHING FOR VEHICULAR PAVEMENT

A. Accomplish longitudinal floating with a longitudinal float not less than

3000 mm (10 feet) long and 150 mm (6 inches) wide, properly stiffened to

prevent flexing and warping. Operate the float from foot bridges in a

sawing motion parallel to the direction in which the pavement is being

laid from one side of the pavement to the other, and advancing not more

than half the length of the float.

B. After the longitudinal floating is completed, but while the concrete is

still plastic, eliminate minor irregularities in the pavement surfaces

by means of metal floats, 1500 mm (5 feet) in length, and straightedges,

3000 ram (10 feet) in length. Make the final finish with the

straightedges, which shall be used to float the entire pavement surface.

C. Test the surface for trueness with a 3000 mm (10 foot) straightedge held

in successive positions parallel and at right angles to the direction in

which the pavement is being laid and the entire area covered as

necessary to detect variations. Advance the straightedge along the

pavement in successive stages of not more than one half the length of

the straightedge. Correct all irregularities and refinish the surface.

D. The finished surface of the pavement shall not vary more than 6 mm (1/4

.inch) in both longitudinal and transverse directions when. tested with a

3000 mm (10 foot) straightedge.

E. The thickness of the pavement shall not vary more than 6 mm (1/4 inch).

F. When most of the water glaze or sheen has disappeared and before the

concrete becomes nonplastic, give the surface of the pavement a broomed

finish with an approved fiber broom not less than 450 mm (18 inches)

wide. Pull the broom gently over the surface of the pavement from edge

to edge. Brooming shall be transverse to the line of traffic and so

executed that the corrugations thus produced will be uniform in
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character. and width, and not more than 3 mm (1/8 inch) in depth.

Carefully finish the edge of the pavement along forms and at the joints

with an edging tool. The brooming shall eliminate the flat surface left

by the surface face of the edger.

G. The finish surfaces of new and existing abutting pavements shall

coincide at their juncture.

3.12 CONCRETE FINISHING EQUIPMENT PADS

A. After the surface has been struck off and screened to the proper

elevation, give it a smooth dense float finish, free from depressions or

irregularities.

B. Carefully finish all slab edges with an edger having a radius as shown

in the Drawings.

C. After removing the forms, rub the faces of the pad with a wood or

concrete rubbing block and water until blemishes, form marks, and tool

marks have been removed. The finish surface of the pad shall not vary

more than 3 mm (1/8 inch) when tested with a 3000 mm (10 foot)

straightedge.

D. Correct irregularities exceeding the above.

3.13 JOINTS - GENERAL

A. Place joints, where shown, conforming to the details as shown, and

perpendicular to the finished grade of the concrete surface.

B. Joints shah be straight and continuous from edge to edge of the

pavement.

3.14 CONTRACTION JOINTS

A. Cut joints to depth as shown with a grooving tool or jointer at a radius

as shown or by sawing with a blade producing the required width and

depth.

B. Construct joints in curbs and gutters by inserting 3 mm (1/8 inch) steel

plates conforming to the cross sections of the curb and gutter.

C. Plates .shall remain in place until concrete has set sufficiently to hold

its shape and shall then be removed.

D. Finish edges of all joints with an edging tool having the radius as

shown.

E. Score pedestrian pavement with a standard grooving tool or jointer.

3.15 EXPANSION JOINTS

A. Use a preformed expansion joint filler material of the thickness as

shown to form expansion joints.

B. Material shall extend the full depth of concrete, cut and shaped to the

cross section as shown, except that top edges of joint filler shall be

below the finished concrete surface where shown to allow for sealing.
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C. Anchor with approved devices to prevent displacing during placing and

finishing operations_

D. Round the edges of joints with an edging too]..

E. Form expansion joints as follows:

1. Without dowels, about structures and features that project through,

into, or against any site work concrete construction.

2. Using joint filler of the type, thickness, and width as shown.

3. Installed in such a manner as to form a complete, uniform separation

between the structure and the site work concrete item.

3.16 CONSTRUCTION JOINTS

A. Locate longitudinal and transverse construction joints between slabs of

vehicular pavement as shown.

B. Place transverse construction joints of the type shown, where indicated

and whenever, the placing of concrete is suspended for more than 30

minutes.

C. Use a butt-type joint with dowels in curb and gutter if the joint occurs

at the location of a planned joint.

D. Use keyed joints with tiebars if the joint occurs in the middle third of

the normal curb and gutter joint interval.

3.17 FORM REMOVAL

A. Forms shall remain in place at: least 12 hours after the concrete has

been placed. Remove forms without injuring the concrete.

B. Do not use bars or heavy tools against the concrete in removing the

forms. Promptly repair any concrete found defective after form removal.

3.18 CURING OF CONCRETE

A. Cure concrete by one of the following methods appropriate to the weather

conditions and local construction practices, against loss of moisture,

and rapid temperature changes for, at least seven days from the beginning

of the curing operation. Protect unhardened concrete from rain and

flowing water. All equipment needed for adequate curing and protection

of the concrete shall be on hand and ready to install before actual

concrete placement begins. Provide protection as necessary to prevent

cracking of the pavement due to temperature changes during the curing

period. If any selected method of curing does not afford the proper

curing and protection against concrete cracking, remove and replace the

damaged pavement and employ another method of curing as directed by the

Resident Engineer.

R. Burlap Mat: Provide a minimum of two layers kept saturated with water

for, the curing period. Mats shall overlap each other at least 150 mm (6

inches).
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C. Impervious Sheeting: Use waterproof paper, polyethylene-coated burlap,

or, polyethylene sheeting. Polyethylene shall be at lease 0.1 mm (4 mils)

in thickness. Wet the entire exposed concrete surface with a fine spray

of water and then cover with the sheeting material. Sheets shall overlap

each other at least 300 mm (12 inches). Securely anchor sheeting.

D. Liquid Membrane Curing:

1. Apply pigmented membrane-forming curing compound in two coats at

right angles to each other at a rate of 5 m2/L (200 square feet per

gallon) for both coats.

2. Do not allow the concrete to dry before the application of the

membrane.

3. Cure joints designated to be sealed by inserting moistened paper or

fiber rope or covering with waterproof paper prior to application of

the curing compound, in a manner to prevent the curing compound

entering the joint.

4. Immediately re-spray any area covered with curing compound and

damaged during the curing period.

3.19 CLEANING

A. After completion of the curing period:

1. Remove the curing material (other than liquid membrane).

2. Sweep the concrete clean.

3. After removal of all foreign matter from the jai ts, seal joints as

herein specified.

4. Clean the entire concrete of all debris and construction equipment as

soon as curing and sealing of joints has been completed.

3.20 PROTECTION

The contractor shall protect the concrete against all damage prior to

final acceptance by the Government. Remove concrete containing excessive

cracking, fractures, spalling, or other defects and reconstruct the

entire section between regularly scheduled joints, when directed by'the

Resident Engineer, and at no additional cost to the Government. Exclude

traffic from vehicular pavement until, the concrete is at least seven

days old, or for a longer, period of time if so directed by the Resident

Engineer.

3.21 FINAL CLEAN-UP

Remove all debris, rubbish and excess material from the Station.
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SECTION 32 31 13

CHAIN LINK FENCES AND GATES

PART 1 - GENERAL

1.1 DESCRIPTION

This work consists of all labor, materials, and equipment necessary for

furnishing and installing chain link fence, gates and accessories in

conformance with the lines, grades, and details as shown.

1.2 RELATED WORK

A. Finish Grading: Section 31 20 11, EARTH MOVING

B. Card readers and biometric devices: Section 28 3.3 11, PHYSICAL ACCESS

CONTROL SYSTEMS

1.3 MANUFACTURER'S QUALIFICATIONS

Fence, gates, and accessories shall he products of manufacturers'

regularly engaged in manufacturing items of type specified.

1.4 SUBMITTALS

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND

SAMPLES, furnish the following:

1. Manufacturer's Literature and Data: Chain link fencing, gates and

all accessories.

2. Manufacturer's Certificates: Zinc-coating complies with complies

with specifications.

B. Shop Drawings for fence and gate.

C. Certification that fence alignment meets requirements of contract

documents .

1.5 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by the

basic designation only.

B. American Society for Testing and Materials (ASTM):

A121-07 .................. Metallic Coated Carbon Steel. Barbed Wire

A392-07 ..................Zinc-Coated Steel Chain-Link Fence Fabric

A817-07 ..................Metal-Coated Steel Wire for Chain-Link Fence

Fabric and•Marcelled Tension Wire

C94/C94M-07..............Ready-Mixed Concrete

F567-07 .................. Installation of Chain-Link Fence

P626- (R2003) Fence Fittings
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F900-05 .................. Industrial and Commercial Swing Gates

P1043-06 ................ Strength and Protective Coatings on Metal

Industrial Chain-Link Fence Framework

F1083-08 ................ Pipe, Steel, Hot-Dipped Zinc-Coated

(Galvanized) Welded, for Pence Structures.

C. Federal Specifications (Fed. Spec.):

FF-P-110J ................Padlock, Changeable Combination

PART 2 - PRODUCTS

2.1 GENERAL

Materials shall conform to ASTM P1083 and ASTM A392 ferrous metals,

zinc-coated; and detailed specifications forming the various parts

thereto; and other requirements specified herein. Zinc-coat metal

members (including fabric, gates, posts, rails, hardware and other

ferrous metal items) after fabrication shall be reasonably free of

excessive roughness, blisters and sal•ammoniac spots.

2.2 CHAIN-LINK FABRIC

ASTM A392 9 gauge wire woven in a 50 mm (2 inch) mesh. Top and bottom

selvage shall. have twisted and barbed finish. Zinc-coating weight shall

he 570 grams/m2 (2.0 ounces per square foot).

2.3 POST, FOR GATES AND FENCING

ASTM F1083, Grade SK-40A, round, zinc-coated steel. Dimensions and

weights of posts shall conform to the tables in the ASTM Specification.

Provide post braces and truss rods for each gate, corner, pull or end

post. Provide truss rods with turnbuckles or other equivalent

provisions for adjustment.

2.4 TOP RAIL AND BOTTOM RAIL

ASTM F1083, Grade SK-40A, round, zinc-coated steel. Dimensions and

weights of posts shall conform to the tables in the ASTM Specification;

fitted with suitable expansion sleeves and means for securing rail to

each gate, corner, and end posts.

2.5 TOP AND BOTTOM TENSION WIRE

ASTM A817 and ASTM F626, zinc-coated, having minimum coating the same

as the fence fabric.

2.6 ACCESSORIES

Accessories as necessary caps, rail and brace ends, wire ties or clips,

braces and tension bands, tension bars, truss rods, and miscellaneous

accessories conforming to ASTM F626.
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2.7 BARBED WIRE SUPPORT ARMS

ASTM F626, single arm type, steel or malleable iron.

2.8 BARBED WIRE

ASTM A121, zinc-coated steel wire and barbs; standard sire and

construction: 2.51 mm (0.099 inch) diameter line wire with 2.03 cm

(0.080 inch) diameter, 2-point barbs.

2.9 GATES

ASTM F900, type as shown. Gate framing, bracing, latches, and other

hardware zinc-coating weight shall be the same as the FABRIC. Gate

leaves more than 2400 mm (8 feet) wide shall have either intermediate

members and diagonal truss rods, or shall have tubular members as

necessary to provide rigid construction, free from sag or twist. Attach

gate fabric to the gate frame by method standard with the manufacturer,

except .that welding will not be permitted. Arrange latches for

padlocking so that padlock will be accessible from both sides of the

gate regardless of the latching arrangement. When required, extend each

end member, of gate frame sufficiently above the top member or provide

three strands of barbed wire in horizontal alignment with barbed wire

strands on the fence.

2.10 GATE HARDWARE

A. Manufacturer's standard products, installed complete. The type of

hinges shall allow gates to swing through 180 degrees, from closed to

open position. Hang and secure gates in such a manner that, when

locked, they cannot be lifted off hinges.

B. Provide stops and keepers for all double gates. Latches shall have a

plunger-bar arranged to engage the center stop. Arrange latches for

locking. Center stops shall consist of a device arranged to be set in

concrete and to engage a plunger bar. Keepers shall consist of a

mechanical device for securing the free end of the gate when in full,

open position.

2.11 CONCRETE

ASTM C94/C94M, using 19 mm (3/4 inch) maximum-size aggregate, and

having minimum compressive strength of 25 mPa (3000 psig) at 28 days.

Non-shrinking grout shall consist of one part Portland cement to three

parts clean, well-graded sand, non-shrinking grout additive and the

minimum amount of water to produce a workable mix.
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PART 3 - EXECUTION

3_1 INSTALLATION

A. Install fence by properly trained crew, on previously prepared

surfaces, to line and grade as shown. Install fence in accordance with

ASTM P567 and with the manufacturer's printed installation

instructions, except as modified herein or as shown. Maintain all

equipment, tools, and machinery while on the project in sufficient

quant i t i e s and capac i t i es for proper installation of posts, chain links

and accessories.

B. A Registered Professional Land Surveyor or Registered Civil Engineer

specified in Section 01 00 00, GENERAL REQUIREMENTS, shall stake out

and certify the fence alignment to meet the requirements as shown.

3.2 POST SETTING IN STRUCTURES

Install post in retaining walls, curbs, concrete slabs, or similar

construction in proper size galvanized pipe sleeves set into the

concre te or b ui l t in to the masonry as shown. Set sleeves plumb and 13

mm (1/2 inch) above the finished structure. Fill space solidly between

sleeve and post with non-shrinking grout, molten lead, or sulphur, and

finish to divert water running down the post away f rom the post base .

3.3 POST CAPS

Fit all exposed ends of post with caps. Provide caps that fi t snugly

and are weathertight. Where Lop rail is used, provide caps to

accommodate the top rail. Install post caps as recommended by the

manufacturer and as shown.

3.4 SUPPORTING ARMS

Design supporting arms, when required, to be weathertight. Where top

rail is used, provide arms to accommodate the top rail. Install

supporting arms as recommended by the manufacturer and as shown.

3.5 TOP RAILS AND BOTTOM RAILS

Install rails before installing c h a i n l i n k f ab r i c . P r o v i d e su i t ab l e

means for securing rail ends to terminal and intermediate post. Top

rails shall pass through intermediate post supporting arms or caps as

shown. The rails shall have expansion couplings (rail sleeves) spaced

as recommended by the manufacturer. Where fence is located on top of a

wall, install expansion couplings over expansion joints in wall.
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3.6 TOP AND BOTTOM TENSION WIRE

Install and pull taut tension wire before installing the chain-link

fabric.

3.7 ACCESSORIES

Supply accessories (posts braces, tension bands, tension bars, truss

rods, and miscellaneous accessories), as required and recommended by

the manufacturer, to accommodate the installation of a complete fence,

with fabric that is taut and attached properly to posts, rails, and

tension wire.

3.8 FABRIC

Pull fabric taut and secured with wire ties or clips to close to both

sides of each post and at intervals of not more than 600 mm (24 inches)

on centers. Secure fabric to posts using stretcher bars and ties or

clips.

3.9 BARBED WIRE

Install barbed wire, when required, on supporting arms above the fence

posts. Extend each end member at gate frames sufficiently above the top

member to carry three strands of barbed wire in horizontal alignment

with barbed wire strands on the fence_ Pull each strand taut and

securely fasten to each supporting arm and extended member.

3.10 GATES

Install gates plumb, level, and secure for full opening without

interference. Set keepers, stops and other accessories into concrete as

required by the manufacturer and as shown. Adjust hardware for smooth

operation and lubricate where necessary.

3.11 REPAIR OF GALVANIZED SURFACES

Use galvanized repair compound, stick form, or other method, where

galvanized surfaces need field or shop repair. Repair surfaces in

accordance with the manufacturer's printed directions.

3.12 FINAL CLEAN-UP

ReMove all debris, rubbish and excess material from the station.

- - E N D - -
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SECTION 33 40 00

STORM SEWER UTILITIES

PART 1 - GENERAL

1.1 DESCRIPTION

This section specifies materials and procedures for construction of

outside, underground storm sewer systems that are complete and ready for

operation. This includes piping, structures and all other incidentals.

1.2 RELATED WORK

A. Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting,

Bracing: Section 31 20 11, EARTH MOVING.

B. Materials and Testing Report Submittals: Section 01 33 23, SHOP

DRAWINGS, PRODUCT DATA AND SAMPLES.

C. Erosion and Sediment Control: Section 01 57 19, TEMPORARY ENVIRONMENTAL

CONTROLS.

1.3 DEFINITIONS (NOT USED)

1.4 ABBREVIATIONS (NOT USED)

1.5 DELIVERY, STORAGE, AND HANDLING

A. Do not store plastic manholes, pipe, and fittings in direct sunlight.

B. Handle stormwater inlets according to manufacturer's written rigging

instructions.

1.6 COORDINATION

A. Coordinate connection to storm sewer main with the Public Agency

providing storm sewer off-site drainage.

B. Coordinate exterior utility lines and connections to building services

up to the actual extent of building wall.

1.7 QUALITY ASSURANCE:

A. Products Criteria:

J.. When two or more units of the same type or class of materials or

equipment are required, these units shall be products of one

manufacturer.

2.A nameplate bearing manufacturer's name or trademark, including model

number, shall be securely affixed in a conspicuous place on

equipment . In addi t ion, the model number shall be either cast

integrally with equipment, stamped, or otherwise permanently marked

on each item of equipment.
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1.9SUBMITTALS

A. Manufacturers' Literature and Data shall be submitted, as one package,

for pipes, fittings and appurtenances, including jointing materials,

hydrants, valves and other miscellaneous items.

1.9APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by the

basic designation only.

B. American Society for Testing and Materials (ASTM):

A185/A185M-07 ............ Steel Welded Wire Reinforcement, Plain, for

Concrete

A242/A242M-04(2009) .....High-Strength Low-Alloy Structural Steel

A615/A615M-09b ...........Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement

C14-07 .................. Non-reinforced Concrete Sewer, Storm Drain, and

Culvert Pipe

C33/C33M-08............. Concrete Aggregates

C76-11 .................. Reinforced Concrete Culvert, Storm Drain, and

Sewer Pipe

C139-10 ................ Concrete Masonry Units for Construction of

Catch Basins and Manholes

C150/C150M-11.............Portland Cement

C443-10................. Joints for Concrete Pipe and Manholes, Using

Rubber Gaskets

C478-09 ................ Precast Reinforced Concrete Manhole Sections

C923-08 ................. Resilient Connectors Between Reinforced

Concrete Manhole Structures, Pipes, and

Laterals

C990-09 .................Joints for Concrete Pipe, Manholes, and Precast

Box Sections Using Preformed Flexible Joint

Sealants

C1173-08 Flexible Transition Couplings for Underground

Piping Systems
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D448-08 ............... Sizes of Aggregate for Road and Bridge

Construction

D698-07e1.............. Laboratory Compaction Characteristics of Soil

Using Standard Effort (12 400 ft-lbf/ft3 (600

kN-m/m3))

D1785--06..................Poly(Vinyl Chloride) (PVC) Plastic Pipe,

Schedules 40, 80, and 120

D3034-08 ............... Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe

and Fittings

D3350-10 .............. Polyethylene Plastics Pipe and Fittings

Materials

D5926-09 .............. Poly (Vinyl Chloride) (PVC) Gaskets for Drain,

Waste, and Vent (DWV), Sewer, Sanitary, and

Storm Plumbing Systems

F477-10 ............... Elastomeric Seals (Gaskets) for Joining Plastic

Pipe

F679-08 ................ Poly(Vinyl Chloride) (PVC) Large-Diameter

Plastic Gravity Sewer Pipe and Fittings

P794-03(2009) .......... Poly(Vinyl Chloride) (PVC) Profile Gravity

Sewer Pipe and Fittings Based on Controlled

Inside Diameter

F1668-08 ............... Construction Procedures for Buried Plastic Pipe

C. American Association of State Highway and Transportation Officials

(AASHT0):

M198-10 ................ Joints for Concrete Pipe, Manholes, and Precast

Box Sections Using Preformed Flexible Joint

Sealants

M252-09 Corrugated Polyethylene Drainage Pipe

D. American Water Works Association(AWWA): C110-08 Ductile-

Iron and Gray-iron Fittings

C219-11 ................ Bolted, Sleeve-Type Couplings for Plain-End

Pipe
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C600-10 .................Installation of Ductile iron Mains and Their

Appurtenances

M23-2nd ed ............. PVC Pipe "Design And Installation"

E. American Society of Mechanical Engineers (ASME):

A112.36.2M-1991 ......... Cleanouts

F. American Concrete Institute (ACT):

318-05 ................. Structural Commentary and Commentary

350/350M-06 ............ Environmental Engineering Concrete Structures

and Commentary

1.10WARRANTY

The Contractor shall remedy any defect due to faulty material or

workmanship and pay for any damage to other work resulting therefrom

within a period of one year from final acceptance. Further, the

Contractor will furnish all manufacturers' and suppliers' written

guarantees and warranties covering materials and equipment furnished

under this Contract.

PART 2 - PRODUCTS

2.1 FACTORY--ASSEMBLED PRODUCTS

A. Standardization of components shall be maximized to reduce spare part

requirements. The Contractor shall guarantee performance of assemblies

of components, and shall repair or replace elements of the assemblies as

required to deliver specified performance of the complete assembly.

2.2 PE PIPE AND FITTINGS

A. Corrugated PE drainage pipe and fittings, NPS 3 to NPS 10 (DN 80 to DN

250); ASTM P714, SDR 21 with smooth waterway for coupling joints.

1. Soil--tight Couplings: AASHTO M252, corrugated, matching tube and

fittings.

B. Corrugated PE pipe and fittings, NPS 12 to NPS 60 (DN 300 to DN 1500);

AASHTO M294, Type S ASTM F714, SDR 21 for pipes 3 to 24 inches (300 to

600 mm) with smooth waterway for coupling joints. Pipe shall be produced

from PE certified by the rosin producer as meeting the requirements of

ASTM D3350, minimum cell class 335434C.

1. Soil-tight Couplings: AASHTO M252, corrugated, matching tube and

fittings.
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C. PVC Pipe And Fittings

1. PVC Cellular-Core Pipe And Fittings: ASTM F891, Sewer and Drain

Series, PS 50 minimum stiffness, PVC cellular-core pipe with plain

ends for solvent-cemented joints.

2. Fittings: ASTM D3034, SDR 35, PVC socket-type fittings.

D. PVC Profile Sewer Piping

1_. Pipe: ASTM F794, PVC profile, gravity sewer pipe with bell-and-spigot

ends.

2. Fittings: ASTM P3034, PVC with bell ends.

3. Gaskets: ASTM F477, elastomeric seals.

2 3NONPRESSURE TRANSITION COUPLINGS

A. Comply with ASTM 01173, elastomeric, sleeve-type, reducing or transition

coupling, for joining underground non-pressure piping. Include ends of

same sizes as piping to be joined, and corrosion-resistant-metal tension

band and tightening mechanism on each end.

B. Sleeve Materials

1. For concrete pipes: ASTM 0443, rubber.

2. For plastic pipes: ASTM F477, elastomeric seal or ASTM P5926, PVC.

3. For dissimilar pipes: ASTM D5926, PVC or other material compatible

with pipe materials being joined.

C. Unshielded, Flexible Couplings: Couplings shall be an elastomeric sleeve

with corrosion-resistant-metal tension band and tightening mechanism on

each end.

D. Shielded, flexible couplings shall be elastomeric or rubber sleeve with

full-length, corrosion-resistant outer shield and corrosion-resistant-

metal tension band and tightening mechanism on each end.

P. Ring-Type, flexible couplings shall be elastomeric compression seal with

dimensions to fit inside bell of larger, pipe and for spigot of smaller

pipe to fit inside ring.

2 4CLEANOUTS

A. Plastic Cleanouts shall have PVC body with PVC threaded plug. Pipe

fitting and riser to cleanout shall be of same material as main line

pipe.

2 5ENCASEMENT FOR PIPING

A. Material.: AWWA C105 Linear low-density polyethylene film of 0.008 inch

(0.20 mm) or high-density, cross-laminated polyethylene film of 0.004

inch (0.10 mm) minimum thickness.

B. Form: Sheet or tube
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C. Color: Black or natural

2.6 MANHOLES AND CATCH BASINS

A. Standard Precast Concrete Manholes:

1. Description: ASTM 0478 (ASTM C478M), precast, reinforced concrete, of

depth indicated, with provision for sealant joints.

2. Diameter: 48 inches (1200 mm) minimum unless otherwise indicated.

3. Ballast: Increase thickness of precast concrete sections or add

concrete to base section as required to prevent flotation.

4. Base Section: 6 inch (150 mm) minimum thickness for floor slab and fl-

inch (102 mm) minimum thickness for walls and base riser section, and

separate base slab or base section with integral floor.

5. Riser Sections: 4 inch (102 mm) minimum thickness, and lengths to

provide depth indicated.

6. Top Section: Eccentric-cone type unless concentric-cone or flat-slabtop

type is indicated, and top of cone of size that matches grade rings.

7. Joint Sealant: ASTM C990 (ASTM C990M), bitumen or butyl rubber.

8. Resilient Pipe Connectors: ASTM 0923 (ASTM C923M), cast or fitted

into manhole walls, for each pipe connection.

9. Steps: If total depth from floor of manhole to finished grade is

greater than 60 inches (1500 mm). Individual FRP steps or FRP ladder

width of 16 inches (400 mm) minimum, spaced at 12 to 16 inch (300 to

400 mm) intervals.

10.Adjusting Rings: Reinforced-concrete rings, 6 to 9 inch (150 to 225

mm) total thickness, to match diameter of manhole frame and cover,

and height as required to adjust manhole frame and cover to indicated

elevation and slope.

2.7 CONCRETE FOR MANHOLES AND CATCH BASINS

A. General: Cast-in--place concrete according to ACI 318, ACI 350/350R, and

the following:

1. Cement: ASTM 0150, Type

2. Fine Aggregate: ASTM C33, sand.

3. Coarse Aggregate: ASTM C33, crushed gravel.

4.Water: Potable.

B. Concrete Design Mix: 4000 psi (27.6 MPa) minimum, compressive strength

in 28 days.

1. Reinforcing Fabric: ASTM A185, steel, welded wire fabric, plain.

2, Reinforcing Bars: ASTM A615, Grade 60 (420 MPa) deformed steel.
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C. Manhole Channels and Benches: Channels shall be Lhe main line pipe

material. Include benches in all manholes and catch basins.

1. Channels: Main line pipe material or concrete invert. Height of

vertical sides to three-fourths of pipe diameter. Form curved

channels with smooth, uniform radius and slope. Invert Slope: Same

slope as the main line pipe. Bench to be concrete, sloped to drain

into channel. Minimum of 6 inch slope from main line pipe to wall

sides.

2.8PIPE OUTLETS

A. Riprap basins: Broken, irregularly sized and shaped, graded stone

according to NSSGA's "Quarried Stone for Erosion and Sediment Control."

1, Average Size: NSSGA No. R-3, screen opening 2 inches (51 mm).

B. Filter Stone: NSSGA's "Quarried Stone for Erosion and Sediment Control,"

No. FS-2, No. 4 screen opening, average-size graded stone.

C. Energy Dissipaters: To be as per NSSGA's "Quarried Stone for Erosion and

Sediment Control," No. A-1, 3-ton (2721-kg) average weight armor stone,

unless otherwise indicated.

2.9 VALVES

A. Asbestos packing is not allowed.

B. Gate Valves: AWWA C509, Non-rising Stem, Resilient Seat, 200 psi (1360

kPa).

1. Valves 3 inches (75 mm) and larger: Resilient seat valve with gray-

or ductile iron body and bonnet; cast iron or bronze double-disc

gate; bronze gate rings; non-rising bronze stem and stem nut.

2. Interior and exterior coating: AWWA C550, the.rmo-setting or fusion

epoxy.

3. Underground valve nut: Furnish valves with 2 inch (50 mm) nut for

socket wrench operation.

4. End connections shall be mechanical joint.

C. Gate Valve Accessories and Specialties

1. Indicator Posts: UL 789, FMG approved, vertical-type, cast iron body

with operating wrench, extension rod, and adjustable cast: iron barrel

of length required for depth of burial of valve.

D. Post-Indicator: NEPA 24 and be fully compatible with the valve and

supervisory switches.

2.10 VALVE APPLICATIONS

A. Use 0b/FMG, nonrising-stem gate valves for installation with indicator

posts.



10-8

33 40 00-8

B. Underground Valves, NPS 4 (DN 100) and Larger, for Indicator Posts.

ULIFMG, cast iron, nonrising-stem gate valves with indicator postS.

PART 3 - EXECUTION

3.1 PIPE BEDDING

A. The bedding surface of the pipe shall provide a firm foundation of

uniform density throughout the entire length of pipe. Concrete pipe

requirements are such that when no bedding class is specified, concrete

pipe shall be bedded in a soil foundation accurately shaped and rounded

to conform with the lowest one-fourth of the outside portion of circular

pipe. When necessary, the bedding shall be tamped. Bell holes and

depressions for joints shall not be more than the length, depth, and

width required for properly making the particular type of joint. Plastic

pipe bedding requirements shall meet the requirements of ASTM D2321.

Bedding, haunching and initial backfill shall be either Class IB or

Class II material. Corrugated metal pipe bedding requirements shall

conform to ASTM A798.

3.2 PIPING INSTALLATION

A. Drawing plans and details indicate general location and arrangement of

underground storm drainage piping. Install piping as indicated, to

extent practical. Where specific installation is not indicated, follow

piping manufacturer's written instructions.

B. Install piping with 18 inch minimum cover as shown on the Drawings.

C. Install piping beginning a t l ow point, true to grade s and alignment

indicated with unbroken continuity of invert. Place bell ends of piping

facing upstream. Install gaskets, seals, sleeves, and couplings

according to manufacturer's written instructions for use of lubricants,

cements, and other installation requirements.

1. Do not lay pipe on unstable material, in wet trench or when trench

and weather conditions are unsuitable for the work.

2. Support pipe on compacted bedding material. Excavate bell holes only

large enough to properly make the joint.

3. Inspect pipes and fittings, for defects before installation.

Defective materials shall be plainly marked and removed from the

site. Cut pipe shall have smooth regular ends at right angles to axis

of pipe.



9-11

33 40 00-9

4. Clean interior of ail pipe thoroughly before installation. When work

is not in progress, open ends of pipe shall be closed securely to

prevent entrance of storm water, dirt or other substances.

5. Lower pipe into trench carefully and bring to proper line, grade, and

joint. After jointing, interior of each pipe shall be thoroughly

wiped or swabbed to remove any dirt, trash or excess jointing

materials.

6. Do not walk on pipe in trenches until covered by layers of shading to

a depth of 12 inches (300 mm) over the crown of the pipe.

D. Install manholes for changes in direction unless fittings are indicated.

Use fittings for branch connections unless direct tap into existing

sewer is indicated.

E. Install gravity-flow, nonpressure drainage piping according to the

following:

1. Install piping pitched down in direction of flow.

2. Install piping NPS 6 (DN 150) and larger with restrained joints at

tee fittings and at changes in direction. Use corrosion-resistant

rods, pipe or fittings; or cast in-place concrete supports or

anchors.

3. Install ductile iron piping and special fittings according to AWWA

C600.

4. Install PE corrugated sewer piping according to ASTM D2321 with

gasketed joints.

5. Install PVC cellular-core piping, PVC sewer piping, and PVC profile

gravity sewer piping, according to ASTM D2321 and ASTM F1668. 3.3

REGRADING

A. Raise or lower existing manholes and structures frames and covers in

regraded areas to finish grade. Carefully remove, clean and salvage cast

iron frames and covers. Adjust the elevation of the top of the manhole

or structure as detailed on the drawings. Reset cast iron frame and

cover, grouting below and around the frame. Install concrete collar

around reset frame and cover as specified for new construction.

B. During periods when work is progressing on adjusting manholes or

structures cover elevations, the Contractor shall install a temporary

cover above the bench of the structure or manhole. The temporary cover

shall be installed above the high flow elevation within the structure,
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and shall prevent debris from entering the wastewater stream.



11-11

33 40 00-11

3.4 MANHOLE INSTALLATION

A. Install manholes, complete with appurtenances and accessories indicated.

Install precast concrete manhole sections with sealants according to

ASTM C891.

B. Set tops of frames and covers flush with finished surface of manholes

that occur in pavements. Set tops 3 inches (76 mm) above finished

surface elsewhere unless otherwise indicated.

C. Circular Structures:

1. Precast concrete segmental blocks shall lay true and plumb. All

horizontal and vertical joints shall be completely filled with

mortar. Parge interior and exterior of structure with 1/2 inch (15

mm) or cement mortar applied with a trowel and finished to an even

glazed surface.

2. Precast reinforced concrete rings shall be installed true and plumb.

The joints between rings and between rings and the base and top shall

be sealed with a preform flexible gasket material specifically

manufactured for this type of application. Adjust the length of the

rings so that the eccentric conical top section will he at the

required elevation. Cutting the conical top section is not

acceptable.

3. Precast reinforced concrete manhole risers and tops. Install as

specified for precast reinforced concrete rings.

D. Rectangular Structures:

1. Precast concrete structures shall be placed on a 8 inch (200 mm)

reinforced concrete pad, or be provided with a precast concrete base

section. Structures provided with a base section shall be set on an 8

inch (200 mm) thick aggregate base course compacted to a minimum of

95 percent of the maximum density as determined by ASTM D698. Set

precast section true and plumb. Seal all joints with preform flexible

gasket material.

2. Do not build structures when air, temperature is 32 deg F (0 deg C),

or below.

3. Invert channels shall be smooth and semicircular in shape conforming

to inside of adjacent sewer section. Make changes in direction of

flow with a smooth curve of as large a radius as size of structure

will permit. Make changes in size and grade of channels gradually and

evenly. Construct invert channels by one of the listed methods: a.

Forming directly in concrete base of structure.
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b. Building up with brick and mortar.

4. Floor of structure outside the channels shall be smooth and slope

toward channels not less than 1 to 12 or more than 1 to 6. Bottom

slab and benches shall be concrete.

5. The wall that supports access rungs or ladder shall be 90 deg

vertical from the floor of structure to manhole cover.

6. Install steps and ladders per the manufacturer's recommendations.

Steps and ladders shall not move or flex when used. All loose steps

and ladders shall be replaced by the Contractor.

7. Install manhole frames and covers on a mortar bed, and flush with the

finish pavement. Frames and covers shall not move when subject to

vehicular traffic. Install a concrete collar around the frame to

protect the frame from moving until the adjacent pavement is placed.

In unpaved areas, the rim elevation shall be 2 inches (50 mm) above

the adjacent finish grade. Install an 8 inch (203 mm) thick, by 12

inch (300 mm) concrete collar around the perimeter of the frame.

Slope the top of the collar away from the frame.

3.5STORMWATER INLET INSTALLATION

A. Construct inlet head walls, aprons, and sides of reinforced concrete.

B. Construct riprap of broken stone.

C. Install outlets that spill onto grade, anchored with concrete.

D. Install outlets that spill onto grade, with flared end sections that

match pipe.

E. Construct energy dissipaters at outlets.

3.6 CONNECTIONS

A. Make connections to existing piping and underground manholes.

1. Use commercially manufactured wye fittings for piping branch

connections. Remove section of existing pipe; install wye fitting

into existing piping.

2. Make branch connections from side into existing piping, NPS 4 to NPS

20 (DN 10 to DN 500). Remove section of existing pipe, install wye

fitting into existing piping.

3. Make branch connections from side into existing piping, NPS 21 (DN

525) or larger, or to underground manholes and structures by cutting

into existing unit and creating an opening large enough to allow 3

inches (76 mm) of concrete to be packed around entering connection.

Cut end of connection pipe passing through pipe or structure wall to

conform to shape of and be flush with inside wal l unless otherwise
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indicated. On outside of pipe, manhole, or structure wall, use epoxy-

bonding compound as interface between new and existing concrete and

piping materials.

4. Protect existing piping, manholes, and structures to prevent concrete

or debris from entering while making tap connections. Remove debris

or other extraneous material that may accumulate.

B. Pipe couplings, expansion joints, and deflection fittings with pressure

ratings at least equal to piping rating may be used in applications

below unless otherwise indicated.

1. Use nonpressure-type flexible couplings where required to join

gravity-flow, nonpressure sewer piping unless otherwise indicated.

a. Unshielded flexible couplings for same or minor difference OD

pipes.

b. Unshielded, increaser/reducer-pattern, flexible couplings for

pipes with different OD.

c. Ring-type flexible couplings for piping of different sizes where

annular space between smaller piping's OD and larger piping's ID

permits installation.

3.7IDENTIFICATION

A. Install green warning tape, directly over piping and at outside edge of

underground structures.

3.8 FIELD QUALITY CONTROL

A. Inspect interior of piping to determine whether, line displacement or

other damage has occurred. Prior to final acceptance, provide a video

record of all piping from the building to the municipal connection to

show the lines are free from obstructions, properly sloped and joined.

1. Submit separate reports for each system inspection.

2. Defects requiring correction include the following:

a. Alignment: Less than full diameter of inside of pipe is visible

between structures.

b. Deflection: Flexible piping with deflection that prevents passage

of ball or cylinder of size not less than 92.5 percent of piping

diameter.

c. Damage: Crushed, broken, cracked, or otherwise damaged piping.

d. Infiltration: Water leakage into piping.

c.Exfiltration: Water leakage from or around piping.

3. Replace defective piping using new materials, and repeat inspections

until defects are within allowances specified.
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4. Reinspect and repeat procedure until results are satisfactory.

3.9 TESTING OF STORM SEWERS:

A. Submit separate report for each test.

B. Test new piping systems, and parts of existing systems that have been

altered, extended, or repaired, for leaks and defects.

1. Do not enclose, cover, or put into service before inspection and

approval.

2. Test completed piping systems according to requirements of

authorities having jurisdiction.

3. Schedule tests and inspections by authorities having jurisdiction

with at least 24 hours advance notice.

4. Submit separate report for each test.

5. Air test gravity sewers. Concrete Pipes conform to ASTM C924, Plastic

Pipes conform to ASTM F1417, all other pipe material conform to ASTM

C828 or C924, after consulting with pipe manufacturer_ Testing of

individual joints shall conform to ASTM C1103.

C. Leaks and loss in test pressure constitute defects that must be

repaired. Replace leaking piping using new materials, and repeat testing

until leakage is within allowances specified.

3. 10 CLEANING

A. Clean interior of piping of dirt and superfluous materials. Flush with

water.
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